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MILSON STRUCTURAL PANEL FASTENERS 


Now Voi-Shan's three sizes bring all the advantages 
of Milson Fasteners to almost any application that 
calls for quickly removable structural panels. Milson 
Fasteners make the panel an integral part of the 
primary structure— yet permit fast, repeated access 
to equipment behind the panel. Voi-Shan's three 
structural sizes, Vi". Vu", two sleeve bolt head 
styles, five receptacle configurations, and two tem- 
perature ranges permit maximum design flexibility. 

Milson Fasteners close gaps up to .125 in. with 
four or less turns— permit hole misalignments up to 
.040 in. Self-locking, they have only four parts, need 


no adjustment, and can be re-used 350 or more 
times. Deep hex socket provides quick tool insertion, 

recess life. Milson Fasteners have common hole size 
in the panel and substructure and all parts are 
completely interchangeable, available in alloy steel 

steel to 700“F; and with self-sealing receptacles. 

For new brochures, further information, 
prices, and/or technical assistance on this and other 
quality fastener products, you are invited to contact 
Voi-Shan's Sales Service Department. 


COMPARISON CHART: 




GOODYEAR PRESENTS CREDENTIALS FOR ANOTHER CAPABILITY 



1. Keeping rocket casings from buckling under extreme 
thrust temperatures produced by our second-generation 
missiles was a serious problem. One solution: Increase 
casing thickness. But this imposes severe weight penal- 
ties. What was needed : A lightweight insulating mate- 
rial able to withstand heat up to 7,000°K for as long as 
two minutes. 

2. To meet this need, Goodyear has perfected a tech- 
nique of high-pressure molding rocket liners from a 
new Navy-developed rubberlike compound. Goodyear's 
molding process on such rubberlike materials achieves 
unprecedented dimensional accuracy as well as the abil- 
ity to duplicate this precise accuracy in succeeding pro- 
duction units. Result : A liner that is not only precisely 
true to specified tolerances but also free of voids and 


contamination. In use, the liner erodes away and is dis- 
charged in the tail blast, leaving no dead weight within 
the rocket. 

3 .Now being checked out for advanced missiles, this 
Goodyear liner makes possible thinner casings -bigger 
pay loads. Because it's molded, moreover, it can be 
formed to almost any configuration and degree of taper. 
Molding techniques for materials, as well as the develop- 
ment of new materials for use in difficult insulation 
areas such as in tail cones and nose cones for re-entry 
vehicles, etc., are now being evaluated at Goodyear. 

For complete details, write on company letterhead or 
phone : The Goodyear Tire & Rubber Company, Aviation 
Products Division, Dept. S-1715, Akron 16, Ohio, or 
Los Angeles 54, California. 


-GOODYEAR- 




a message to men who keep a thought ahead of progress . . . Butler and Edwards 
lacked all but vision when they designed their 19th century delta-winged jet. But with today's methods 
and materials, vision itself is often the only requisite to progress. If your concepts border on reality, 
perhaps Ex-Cell-O’s experience can help turn your prints into skyborne products through our precision- 
machined parts and assemblies, fuel control devices, servomechanisms, actuators, inertial guidance 
systems, remarkably precise, numerically-controlled machine tools, and other manufacturing capabilities 
available to you today. Call our Representative, or contact Ex-Cell-O's Aircraft & Missile Division, Detroit. 
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AVIATION CALENDAR 


July 18-19— Liquid Rockets and Propellants 
Conference. American Rocket Society, 
Ohio Union Building, Ohio State Univer- 
sity. Columbus. Ohio. 

July 18-19— Quarterly Regional Meeting, 
Assn, of Local Transport Airlines, Beverly 
Wilshirc Hotel. Beverly Hills, Calif. 

July 2 1 -27 — T'liire! International Medical 
Electronics Conference & Exhibition 
(including session on medical electronics 
in space research), London. England. 

July 28-29— Seventh Annual Symposium on 
Computers and Data Processing. Denver 
Research Institute. University of Den- 
ver. Stanley Hotel. Estes Parle. Colo. 

Aug. 1-3— Fourth Clobal Communications 
Symposium, Statics Hilton Hotel. Wash- 
ington, D. C. Sponsors: Institute of Ra- 
dio Engineers: U. S. Army Signal Corps. 

Aug. 1-3— "Future of Manned Military Air- 
craft" (Classified Meeting). Institute of 
the Aeronautical Sciences, El Cortez Ho- 
tel, San Diego. Calif. 

Aug. 2-11— 27th Annual U. S. National Soar- 
ing Championships, Ector County Air- 
port. Odessa, Tex. 

Aug. 8-11— Western National Meeting. 
American Astronautical Society, Olympic 
Hotel. Seattle. Wash. 

Aug. 8-12—1960 Pacific General Meeting. 
American Institute of Electrical Engi- 
neers, El Cortez Hotel. San Diego. Calif. 

Aug. 15-20— 11th Animal Congress. Inter- 
national Astronautical Federation, Royal 
Institute of Technology, Stockholm. 

Aug. 16-18— Fourth Annual Tri-Service Con- 
ference on Biological Effects of Micro- 
wave Radiation, New York University 
Post-Graduate Medical School. NYU 
Medical Center, N.Y.C. Sponsor: Air 
Research and Development Command. 

Aug. 18-19— Second International Sympo- 
sium on Submarine and Space Medicine. 
Laboratory of Aviation and Naval Medi- 
cine. Karoliuska Institute, Stockholm. 

(Continued on page 6) 
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AVIATION CALENDAR 


A concept takes 
a perfect blend of skill, 
knowledge, experience and facilities 
before it becomes a reality. 
The space-tronics "reality" 
is firmly based on men who know of 
what they speak and do . . . 
physicists, mathematicians and 
engineers wno have made singular 
contributions to almost all of our 
major weapon systems programs 
COXlCept (Atlas, Polaris, Titan, 

for Minuteman, Wizard, Bomarc, 

accomplishment s,ge s ““ ‘ nd Ea!l,) 

* SPACE-TRONICS has 

gathered together an exceptional 
team of men with complementary 
talents and has provided them with 
the finest possible facilities for 
advanced research and development. 

The result: A concrete 
concept for accomplishment. 


a 

concrete 



(Continued from page 5) 

Aug. 18-19— Electronic Packaging Sympo- 
sium. University of Colorado, Boulder. 

Aug. 23-25—1960 Cryogenic Engineering 
Conference, University of Colorado. 
Boulder. Colo. 

Aug. 23-26— Western Electronic Show fit 
Convention, Institute of Radio Engineers, 
Ambassador Hotel, Los Angeles, Calif. 

Aug. 28-Scpt. 5—1960 National Air Rally. 
Municipal Airport, Orange, Mass, Spon- 
sor: National Aeronautic Assn. 

Sept. 4-5— Civilian, Closed-Course Airplane 
Races, Lakefront Airport, Cleveland. 

Sept. 5-11—1960 Famborough Flying Dis- 
play and Exhibition, Society of British 


Sept. 7-9— Joint Automatic Control Confer- 
ence, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. Sponsors: 
Instrument Society of America; American 
Society of Mechanical Engineers; Ameri- 
can Institute of Electrical Engineers; In- 
stitute of Radio Engineers; American 
Institute of Chemical Engineers. 

Sept. 8-9-1960 Engine and Operations 
Symposium, Ainvork Corp., Millville. 

Sept. 12-13— Sixth Annual Titanium Metal- 
lurgy Conference, New York University's 
College of Engineering, Bronx, N. Y. 

Sept. 12-16— 16th Annual General Meeting, 
IATA, Copenhagen, Denmark. 

Sept. 12-16— Second International Congress, 
International Council of the Aeronautical 
Sciences, Zurich, Switzerland. 

Sept. 14-16— Annual Meeting, National 
Assn, of State Aviation Officials, Wort 
Hotel, Jackson, Wyo. 

Sept. 15-16— 15th Annual Meeting, Armed 
Forces Chemical Assn., Sheraton-Park 
Hotel, Washington, D. C. 

Sept. 19-22— National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers, Shoreham Hotel, Wash- 
ington, D. C. 

Sept. 21-25— National Convention and Aero- 
space Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran- 
cisco. Calif, 

Sept. 25-27— 24th Annual Convention. In- 
ternational Northwest Aviation Council, 
Harrison Hot Springs, British Columbia. 

Sept. 27-30— Space Power Systems Confer- 
ence, American Rocket Society, Miramar 
Hotel. Santa Monica. Cosponsors: USAF; 
U. S. Army; U. S. Navy; NASA; AEC. 

Oct. 3-5— Sixth National Communications 
Symposium. Institute of Radio Engineers, 
Utica, N. Y. 

Oct. 3-5— Seventh Annual Meeting, Insti- 
tute of Radio Engineers’ Professional 
Group on Nuclear Science, Catlinburg, 
Tenn. Cosponsor: Oak Ridge National 
Laboratory. 

Oct. 3-5-National Midwestern Conference 
on Air Logistics, Institute of the Aero- 
nautical Sciences, Tulsa, Okla. 

Oct. 3-5— First International Air Traffic 
Control Conference and Fifth Annual 
Meeting of the Air Traffic Control -Assn., 
Sheraton-Palace Hotel, San Francisco. 

Oct. 10-14— Society of Automotive En- 
gineers National Aeronautic Meeting, 
including USAF Office of Scientific Re- 
search Astronautics Conference, Ambas- 
sador Hotel, Los Angeles, Calif. 
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A FILTER THAT TELLS YOU 
WHEN IT NEEDS CLEANING 


The indicator in the top of this new Purolator 
filter pops up automatically the moment the 
element is too clogged to filter accurately. When 
the element has been cleaned, you simply 
depress the button until it resets automatically. 
It stays down, hidden, until the next cleaning 
is due. That’s all there is to it. 

WHERE CAN YOU USE IT? 

In any fluid system (up to 275°F, 5000 psi) 
where differential pressure can be used for 
measurement. The mechanical indicator filter 
can be made for practically all sizes and oper- 
ating conditions. It can be designed with or 
without relief valves and by-pass arrangements. 



High filtrate viscosity caused by low tempera- 
ture won’t trigger the indicator because the 
piston is locked in place below 30°F. 

HOW FINE DOES IT FILTER? 

Anywhere from 5 to 50 microns, depending on 
the filtering medium used. Units now in pro- 
duction meet indicator requirements for pro- 
posed MIL SPEC: MIL-F-8815. 

HOW BIG IS IT- HOW MUCH DOES IT WEIGH? 

Check through the chart of standard specifica- 
tions below. If you want more information, fill 
in the coupon and mail it to Purolator Products, 
Inc., Department AW50, Rahway, New Jersey. 


STANDARD SPECIFICATIONS 


Stoinloss Steel Wire Clolh 


Stoinlen Steel Wire 


Stainlell Steel Wire Cloth 


DIMENSIONS 


9/iV long x 4" (btw. « 


Vi-14 UNF-3B jAND 10050-10) 


lj( 6 -12 UN-38 (AND 10050-1 2| 


lffs-12 UN-3B(AND 10050-14) 












Weight of Complete Unit 


25 Micron! Absolute 




Relief Volve Selling 


Filtration For Every Known Fluid 

PUR O LATOR 
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CF700, 4000-pound thrust aft-fan engine, has successfully completed its initial series 
of tests ahead of schedule. 


CF700 Testing Begins 
Ahead of Schedule 


small aft-fan engine, has successfully 
completed its initial series of test runs 
ahead of schedule. 

Operation was highly satisfactory. 
Runs checked out the new engine's 
basic mechanical and operating char- 
acteristics. There was no appreciable 
vibration. Stress, temperature and pres- 


CINCINNATI, Ohio — General Electric 
received Federal Aviation Agency type 
certification of two models of its aft- 
fan engine during June. 

The certificate, numbered 1E5, covers 
the Company's CJ-80S-23 engine rated 
at 15,850 pounds thrust, and the CJ- 
805-23A, with a thrust of 16,100 
pounds. General Electric has been ship- 
ping production aft-fan engines to Con- 
vair since late April for the 635-mph 
Convair 990 jet airliner. 

Convair 990’s are scheduled to enter 
commercial service in 1961 with Amer- 
ican Airlines, Swissair, Scandinavian 
Airways Systems (SAS), and REAL of 

The test program accomplished for 
this certification concentrated on the 


fuel and lubrication systems functioned 
without incident. Visual inspection at 
the end of the test cycle showed all 
engine parts in excellent condition and 
operating properly. 

For more inlormation on the CF700, 
check GED-3986. See coupon. 



FAA has certificated CJ-805-23 and -23A. 


fan section of the engine, since the basic 
engine has already been certified by 
FAA, and is in commercial service. 
The aft-fan unit testing included opera- 
tion during overspeed, overtempera- 
ture, fatigue, stress, and icing condi- 

For additional CJ-805-23 information, 
check GED-4117 and CED-4192, latest 
CJ-805 Progress Reports. See coupon. 


McDonnell F4H 
Completes Carrier 
Suitability Trials 

ABOARD USS INDEPENDENCE — 
McDonnell’s F4H, powered by twin 
General Electric J79 turbojets, recently 
completed its carrier suitability trials. 

Launched by steam catapult 18 times 
during the trials, the Phantom II dem- 
onstrated that it can operate easily from 
today’s modern U.S. Navy carriers. 



McDonnell F4H demonstrated that it can 
operate easily from carriers like the USS 
Independence. 


The Mach 2+ Phantom II demon- 
strated its ability to fly at slow 125 
knot carrier approach speed. 

Wave-offs were accomplished on one 
engine, without using its afterburner. 
Rapid and reliable response to throt- 
tle movement, especially important to 
carrier operations, was demonstrated. 
Engine performance and performance 
of the two paralleling 20 KVA hydrau- 
lic constant-speed drives also produced 
by the Flight Propulsion Division were 
excellent. 

Squadron deliveries of the F4H/J79 
will begin later this year. 

For more information about F4H/J79 
carrier trials, check GED-4106. For 
constant speed drive information, check 
GEA-6890. See coupon. 


Delta Orders 
3 More 880’s 

ATLANTA, Ga. — Delta Air Lines has 
ordered three additional Convair 880 
jet airliners. The General Electric- 
powered aircraft will be delivered in 
August and September, 1961. All ten 
880 jet airliners first ordered by Delta 
will be delivered this year. 


FAA Certificates CJ-805-23/-23A Engines 


NEWS 




J85 Boost Promises 
Increased Helicopter 
Speed, Lift, Range 

WASHINGTON, D. C.— An economical 
new method of substantially increasing 
the speed, lift, range, and versatility of 
newest military helicopters has been 
announced by the Kaman Aircraft Cor- 
poration and the General Electric Com- 
pany. 

The method uses the currently avail- 
able G-E J85 for boost power and could 
be ready for flight testing in six months 
without major development expense. 

Engineering studies by Kaman show 
that addition of the jet boost system to 
the Navy’s newest turbine-powered utili- 
ty helicopter, the HU2K, would increase 
speed 40 percent, lift 20 percent, and 
range 17 percent over the already high 
levels achieved using the basic Gen- 
era! Electric T58 powerplant. Hover- 
ing and climb characteristics would 
also improve. 

Detachable pod for the J85 is about 
50 inches long, 30 inches in diameter, 
and weighs 400 pounds. It would be 
equipped with a simple “plug-in’’ type 
connector and could be attached or re- 
moved by two men in a matter of min- 
utes. No major helicopter alterations 
are necessary for adoption of the boost 
system. 

Directional control of the jet exhaust 
stream could be preset or pilot con- 
trolled by rotation of the engine ex- 
haust nozzle to give either maximum 
horizontal thrust for speed, maximum 
vertical thrust for lift, or intermediate 
thrust for boosting both lift and speed. 
For more information about the J85 
and its many applications, check GED - 
4095. See coupon. 


New CJ610 Turbojet Offered 
for Small Executive Aircraft 


LYNN, Mass. — A new 2700-pound thrust turbojet for small business aircraft is 
being offered by General Electric. 

Designated the CJ610, this turbojet is a commercial version of the proven 

military J85, and a companion engine 

to the 4000-pound thrust CF700 aft- 
fan engine now on test. 

The 355-pound CJ610 is a dry J85 
to which have been added the CF700-2 
bottom-mounted gearbox and accessory 
package. Or, in other words, the CJ- 
610 is identical to the CF700 except 
a turbojet tailcone replaces the CF- 
700 aft-fan unit 

CJ610 development will parallel the 
CF700 program. FAA certification is 
scheduled for December, 1961. 



New CJ610 turbojet produces more 
power for its size than any existing 
aircraft powerplant. 

Prototype CJ610 engines for flight 
testing can be delivered nine months 
from order. 

The CJ610 will produce more power 
for its size than any existing aircraft 
powerplant. It is only 40 inches long, 
17.7 inches in diameter. Guaranteed 
thrust rating is 2700 pounds. 

Together, the CJ610 and CF700 pro- 
vide a broad spectrum of power for 
aircraft manufacturers. 

If the CJ610 is chosen as the initial 
powerplant for an aircraft, the CF700 
represents the logical follow-on for 
future growth versions. 

The basic J85 gas generator, which 
is common to the CJ610 and CF700, is 
already proving itself daily at sea level 
and at altitude. It will have accumu- 
lated more than 50,000 operating hours 
by February, 1962, when these new 
powerplants become available. 

For more information about the CJ- 
610, check GED-4208. See coupon. 


New Military Aft Fan 
Provides 22,000 
Pounds of Thrust 

CINCINNATI, Ohio — A new G-E mili- 
tary aft-fan engine, the MF239C, is 
designed to produce more than 22,000 
pounds of thrust for sub-sonic aircraft. 

The MF239C uses a growth version 
of the operationally proven J79 gas 
generator and an advanced aft fan. 

Engine designers have skillfully 
matched MF239C by-pass ratio and 
fan pressure ratio to provide significant 
turbofan performance improvements for 
military mission requirements. 

Qualified 22,000-pound thrust en- 
gines can be available in July, 1963. 
For more information, check GED- 
5005. See coupon. 

FOR MORE DETAILED INFORMATION on 
these and other developments in General 
Electric products, contact your nearest 
G.E. Flight Propulsion Division represent- 
ative or indicate below the brochures 
you would like to receive. 


Section A206-12 

□ GED-3986. "CF700-1 Turbofan' 

□ GED-4106, "F4H/J79" 

□ GEA-6890, "Constant-Spr 

□ GED-5005. “MF239C Af 

□ GED-4208, "0610 Turbofe 

□ GED-4095, "J85 Turbojet" 

□ GED-41 17/4192, "CJ-805 








Ttqgress Is Our Most Important Product 

general||| ELECTRIC 




For more than a quarter-century, Hallicrafters has worked 
in close partnership with our armed forces on fast solu- 
tions to critical military electronics problems. Example: 
new airborne Electronic Countermeasures equipments of 
very advanced design, now being produced to protect our 
military aircraft. This kind of teamwork continues to pay 
off for America — in more effective, more reliable, more 
economical electronic warfare systems. 


hallicrafters company 




this new turbocopter 
delivers a 2,000-pound payload 
at 14,000 feet 




The Sikorsky S-62 can hover... and then deliver, 
with pin-point precision, a 2,000-pound payload at 
14,000 feet. This far exceeds the performance of 
helicopters of the S-62’s weight class, and actually 
betters the performance of much larger helicopters. 
The turbine-powered S-62 thus opens new horizons 
for high altitude exploration, construction and sup- 
ply-major news for helicopter operators. 

Altitude capabilities are only one of the many 


unique features built into this boat-hulled turbo- 
copter. It takes off and lands almost anywhere— land, 
water, shipboard, marsh, tundra, ice, mud. Find out 
more about the S-62’s economies and operating fea- 
tures. Call or write Sikorsky today. 


A New World of Mobility by 

IKORSKY AIRCRAFT 



Atomic Pulse Rocket 


Empire State Building, propelled by a 


The enormous rocket (weighing 75,000 
tons fully loaded) is designed to leave 
Earth with a thrust of 100,000 tons. Al- 
together a thousand atomic blasts— each 
equal to 1,000 tons of TNT— are fired 
from a low velocity gun into a heavy steel 
rocket engine at a rate of one per second 


phere. Then steam and vaporized steel 
is reached, and the propulsion system 


teries plating the wing and body surfaces. 

Inside the rocket, living quarters are 
situated in the rim of a pressurized wheel- 
like cabin which revolves to provide arti- 
ficial gravity. Radio and radar antennae 
revolve with it. Tubular hydroponic 
"gardens" on either side of the rim grow 
algae to produce oxygen and high pro- 
tein food. 

The Atomic Pulse Rocket could trans- 
port payload to the Moon at $6.74 per lb., 
less than one quarter the prevailing air 


study stage in the Defense Department. 

aaata, now providing the inertial 
guidance system for the ATLAS ICBM 
and engaged in advanced research and 
development, is in the vanguard of the 
race to outer space. For this effort. 
/Vt/ttA needs scientists and engineers 
experienced in astronautics. AHMA 
Garden City. New York. A Division of 
American Bosch Arma Corporation. 


AATEB/CA/V BOSCH A ft /If A COBPORATJO/V 
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I t’s no secret that people who make 
analog computers spend a lot of 
time talking to each other. Pity the 
chap who’s trying to figure out how 
all this palaver applies to him. He's 
in a semantic jungle. 




THE FIXED PURPOSE COMPUTER 
Actually, there’s not much difference 
between general purpose and fixed 
purpose computers. The point is that 
fixed purpose computers fit neatly into 
your system to do a specific job. You 
don’t have to worry about program- 
ming— that’s built in. All you do is turn 
the knobs. It may interest you to know 
that 80 to 90 per cent of analog com- 
puting equipment sold is fixed purpose. 
At Donner, fixed purpose gear is one 
of our big specialties. It comes in a 
wide variety of sizes. Typical of light- 
weight devices is the solid state "think" 
device developed by Donner for the 
Polaris missile which monitors flight 
performance. If, for example, in the 
initial portion of the flight, the missile 


does not achieve sufficient velocity by 
a predetermined time, the Donner sys- 
tem aborts the flight. The missile gets 
the go-ahead only as programmed. 
Another fixed purpose computer is the 
on-line wind tunnel data reduction 
computer recently built by Donner for 
the National Research Council of 
Canada. This computer receives, proc- 
esses, and analyzes signals from force 
transducers mounted on a scale model. 
Such coefficients as lift and drag are 
continuously and simultaneously 
studied. 



COMPUTERS FOR ANALYSIS 
ARE OFTEN USED 

Fixed purpose analog computers are 
used in linear and non-linear program- 
ming. Here, they solve problems of 
gasoline blending, game theory, lo- 
gistics, military tactics, and operations 
research. 

Other fixed purpose analog computers 
are used to study spectral density and 
variation coefficients. The spectral 
density computer is used to make 
vibration, noise and system transmis- 
sibility studies. Statistical evaluation of 
non-continuous or discrete process can 
be performed with variation coefficient 
computers. In this application, 
achieved values are put in and average 
value, standard deviation, and vari- 
ation coefficient instantly computed 



COMPUTERS FOR INFORMATION 
CONTROL, SIGNAL CONDITIONING, 
AND PROCESSING 

Three other examples of fixed purpose 
analog computers in use are a missile 
tracking computer, signal conditioning 


computer, and process control com- 

The missile tracking computer receives 
distance and angular displacement in- 
formation from tracking radars. From 
this information, the computer pro- 
vides a continuous plot of the missile’s 

Signal conditioning computers modify 
frequency, phase or amplitude to re- 

They are used for hybrid computer 
links, preamplification of low level 
transducer signals, spectrum segmen- 
tation with active filters, or automatic 
control of dynamic range. 

Process control computers receive sig- 
nals from transducers, linearize the 
signals, compare them with set points 
both fixed and variable, and provide 
control signals with rate, reset, and 
proportional adjustments. 



cuss methods of solving your problem 
with Donner's computer systems. Just 
contact us for his name. Either way, 
you’ll get information that applies to 
your particular problem. Please address 
Dept. 09. 

Donn£R^== 

CONCORD, CALIFORNIA 
SEE US AT WESCON 
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SEALED 
IN A 
SECRET 
SILO 

Somewhere in a wasteland, the Air Force Minuteman will 
keep its lonely vigil all through a thousand nights. Buried and 
untended, it muft be ready to spring to life if the button is 
ever pushed. 

Minuteman poses a real challenge to the New Reliability 
— reliability which must guarantee successful firing at any 
moment in the far future. Each of the missile’s systems, each 
of its thousands of electronic components, must function per- 
fectly at that given moment. For once the missile is lowered 
into its silo, no human hands again need touch it. 

The Minuteman’s critical guidance and control system has 
been entrusted to Autonetics. We are proud to be a member of 
this United States Air Force missile team. 

Once again America’s defense force reaps the harvest of 
Autonetics’ pioneering. A decade of experience with major 
projects has given Autonetics a unique capability in systems 
management— and in meshing its work with that of other 
companies in building modern weapon systems. 

Guidance Systems by Autonetics @ 

A DIVISION OF NORTH AMERICAN AVIATION. INC. REGIONAL OFFICES: WASHINGTON, O.C. ANO DATT0N, OHIO 
INERTIAL NAVIGATION /ARMAMENT AND FLIGHT CONTROL/ COMPUTERS AND DATA SYSTEMS 





This 36-page booklet newly published by Allegheny 
Ludlum is packed with technical data and authorita- 
tive information on both welded and seamless stain- 
less steel tubing. There are more than 20 tables for 
ready reference and many photographs. 

It will be helpful to design engineers and others in- 
terested in solving the many critical and demanding 
pipe and tubing applications. 


The booklet contains the best and latest informa- 
tion available on product and design data on the sub- 
ject — the partial contents listed give some idea of its 
scope. You’ll want a copy for your files. 

Write for your free copy of Allegheny Stainless Steel 
Tubing, Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pennsylvania. 
Address Dept. AW -7. 


Allegheny Ludlum 


EVERY FORM OF STAINLESS . . . EVERY F 
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USING IT 


SUPER INSULATION 

FOR LIQUID HYDROGEN VESSELS 


STANDARD-Cambridgc, under license from National 
Research Corporation, is now using the newly-devel- 
oped "super" insulation NRC-2 in its equipment for 
storing and transporting such hard-to-contain cryo- 
genic fluids as liquid helium and liquid hydrogen. ' 

NRC-2 is a multiple barrier reflective insulation 
operating under high vacuum. Tests by National Re- 
search, government and university laboratories, and 
the Standard facilities at Los Angeles. Decatur, Illi- 
nois and Lowell. Massachusetts have established its 
thermal efficiency. 

REDUCES HEAT LOSSES 

NRC-2. when compared with equal thicknesses of 
80-mcsh perlite, allows only I /35.7th as much heal 
leak. Performance records show NRC-2 to have the 
lowest heat transfer co-elficient of any cryogenic insul- 
‘k" factors as low as 0.28 micro-watts 
per cm’ between room (ambient) temperature and 
liquid nitrogen (.1618 x 10-' BTU/hr/IP/ft/'F) 
have been produced. 

WEIGHT AND SPACE SAVINGS 
NRC-2 weighs 71.5 Cf less by volume than perlite. Pay- 
loads are thus easily increased and important 



STANDARD STEEL CORPORATION 


CAMBRIDGE DIVISION 

Iron Works (Subsidiary). Decatur 88, 


5088 Boyle Avenue. Los Angeles 58, California 






Simplest, surest way to a 
"thousandth” fit . . . right at the job 


What you see here is a shim. Not an ordinary shim, but a 
shim of laminum — and that’s what makes the difference in 
convenience, accuracy, speed and economy. 

laminum is the registered trade name for the laminated 
shims whose layers are completely surface-bonded to look and 
act like solid metal. Yet the laminations are easily p-e-e-l-e-d 
to bring the shim to any desired thickness for an individual, 
perfect fit, right at the assembly line. 

No stand-by equipment. No machining. No grinding. No 
counting. No stacking or miking. And no grit between layers 
—ever. That’s what saves time! And cuts costs! 

Shims of laminum are economically custom-made to your 
specifications. In brass, mild steel, stainless and aluminum, 
with laminations of .002" or .003". For quick service, send 
your inquiries for information or estimates directly to . . . 


THE LAMINATED SHIM COMPANY, INC. 



GET 
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Minuteman 



...Another 

major 

USAF weapon 
system in 
development 


To assure continued growth in these and related space 
programs, STL is already projecting state-of-the-art advances 
five and ten years ahead. Outstanding scientists and 
engineers with unusual capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, astrophysics, 
computer technology, and other related fields and disciplines are 
invited to investigate positions at STL. Please send resumes to: 


SPACE TECHNOLOGY LABORATORIES, INC. 

\ P. 0. Box 95004, Los Angeles 45, California, Attention: Mr. Richard A. Holliday 


20 


EDITORIAL 


The American Challenge 


(The following remarks by Dr. fames R. Killian. Jr., chairman of 
the Massachusetts Institute of Technology Corn., should have spe- 
cial significance for every American contemplating his country's 
future on this !S4th anniversary of the Declaration of Independ- 
ence. Thcv arc delivered as part of the charge to the I960 graduat- 
ing class of MIT at the institutes 94th commencement exercises 
at Cambridge, Mass., last month. Dr. Killian screed as President 
Eisenhower’s first scientific adviser in the posf-Sputnilc period.) 

Today, every informed man who has the opportunity is 
under obligation to speak out on the urgent issues confront- 
ing us and thus to contribute to the public thought and 
the national discourse— but to do so responsibly and tem- 
perately. 

In this spirit, let me comment on a few issues currently 
under lively discussion. It is difficult to preserve a spirit 
of moderation and restraint in the face of the jolting events 
in Paris and the gross incivilities that subsequently have 
occurred, but we may all be heartened that the nation and 
the leaders of both parties have on the whole reacted with 
dignity, restraint, and maturity, even though everyone can- 
not fail but be saddened by the grim prospect of continuing 
an intensified cold war. Fortunately there has been almost 
a consensus that great national poise and maturity under 
these circumstances can achieve heightened esteem for the 
nation and can strengthen its moral leadership. 

Even though there has been a setback in foreign relations, 
we cannot afford to lose faith in the possibility of relieving 
tensions, reducing armaments, and shaping a better world 
order. More than ever now our nation has the privilege as 
well as the obligation to demonstrate to a watching world 
the moral commitment of our democracy to persist in 
seeking solutions to these problems, including the con- 
struction of a lasting framework for peace. 

In a recent trip around the world, I encountered impressive 
evidence of good will toward the United States. At the 
same time, I found informed and friendly people who feel 
that we are not realizing our full potential either in our 
domestic development, in carrying the American revolu- 
tion into its next and greater phase, or in the exercise of 
our international leadership. 

Leadership Expected 

We must accept the sobering fact that much of the 
world looks to the United States for leadership in all ways, 
but especially does it look to us for moral and intellectual 
leadership. It "expects of us a certain height” and it grows 
critical when we fail to measure up simply because it expects 
more of us than of other nations. 

At this moment, we should have the height and the firm- 
ness of purpose not to be cynical or pessimistic about the 
possibilities of reducing tension and in achieving agreements 
on safeguarded arms limitation. Men everywhere will hope 
that we do not yield in our determination to make headway 
toward these goals, even though the way is slow and vexing 
and marked by rebuffs, and even though negotiation requires 
a patience greater even than Job’s. It requires better govern- 
mental organization and preparation than we have had. 

We should also not slacken in our determination to be 
militarily and economically strong. This is still, in my view, 
the basic requirement to deter war and to give a sense of 
confidence and stability to the free world. We now have 
great military strength, but there remain aspects of our 
defense program which are of great concern. 

I am one of the many who feel that we are deficient in 
limited war capabilities. We need better public under- 


standing of the need to make our nuclear striking power 
more invulnerable and to supplement it with adequate 
strength to deter non-nuclear limited war. Another area of 
legitimate concern is the absence of any real program of 
civilian defense. In both limited war capability and civilian 
defense we have failed so far to achieve an adequately secure 
deterrent. 

Despite all the furor following the U-2 failure, we should 
not let ourselves be maneuvered into stopping comparably 
useful intelligence operations. So long as the iron curtain 
exists, so long as open skies have not been achieved and 
threats hang over us, we cannot draw back from defending 
ourselves and the free world against surprise attack. The 
U-2 episode, unfortunate as it was, should not weaken our 
will to create and employ alternate means such as satellites 
to provide us with warning. No one who has looked at all 
the facts, in my judgment, can fail to conclude that such 


our responsibility to serve as the shield of the free world. 
We can hope and work for the achievement of a world of 
open skies when clandestine operations become unnecessary. 

Greater Efforts Needed 

Much remains to be done in behalf of national security, 
and what remains to be done cannot be accomplished with- 
out larger efforts and greater sacrifices than we have yet 
accepted. This is also true of foreign aid. It seems incredi- 
ble that a policy so essential to the strength and stability of 
the free world should be so precariously supported. 

Much remains to be done also in behalf of education. 
We have talked much and acted less, for example, with 
respect to strengthening our public schools. 

America’s future economic strength as well as its national 
security depend upon its scientific and technological leader- 
ship. American technology and industry now face as never 
before, able, alert, determined competition from abroad. 
They also face the domestic challenge of maintaining a 
growing economy, an increasing standard of living, and 
a higher level of productivity over a broader front than in 

Day by day it becomes clearer that we have not yet fully 
mobilized our scientific and technological resources, that 
we must achieve enough first-rate facilities and superbly 
educated scientists and engineers if we arc to sustain our 
technological and industrial leadership and quicken our 
economic growth. The failure of the summit conference 
has revealed anew the urgent need still further to strengthen 
our science and technology. 

These aspects of peace, defense, foreign policy, and home 
affairs are but a sample of the items of urgency and unfin- 
ished business on our national agenda. It is a time requiring 
steady advance to a higher performance in all aspects of 
our national life. 

Today, a shift seems to be under way in the order of 
priority the public places on these items on our national 
agenda. Running deeper than any political bias or party 
position, there is a desire to re-examine and re-a(firm our 
national goals. There is a sense of expectancy that we can 
move into the next and still greater stage of the American 
revolution. There is conviction that if our nation is to 
solve these problems on the national agenda, every part of 
it must be strong, forward-thrusting, and of the highest 
quality. Every state, every city, every school, every indi- 
vidual must share the responsibility to contribute to the 
national strength and greatness. 
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THE LACK OF RECONNAISSANCE 
AND A FAULTY COMMAND 

* l | IO: ',5P m > June5, 1944 Lieutenant RFPTGJTnV military tactics included the study of 
C r 0 ? nc i^ eycr .' c ° unlcr '' n ! elll8c . nce ch . ief Confederate generals with their depend- 


of the Fifteenth German Army burst into his command) 
dining room, interrupting a relaxed game of cards. He 
held a message intercepted from Allied Headquarters, a 
message the German General Staff knew meant Allied in- 
vasion within 48 hours! But the card game placidly con- 
tinued. Reason: no reconnaissance verification. Though a 
5.000 ship, 20 mile wide invasion fleet clogged the English 
Channel, not a single Luftwaffe plane reported this pro- 
gress. And so Field Marshal Rommel, commander of 
German forces in the area, was not notified until after H 
hour and remained on leave in Germany. Later, urgent 
pleas for panzer divisions in reserve near Paris were re- 
jected by higher authority in Germany who thought the 
Normandy invasion was merely a diversion. 

Why such confusion, particularly when Rommel's 


ence on the swift reconnaissance “eyes” of J.E.B. Stuart’ 
cavalry? Answer: unlike the reconnaissance-wise Con 
federates, Rommel's “eyes" were obsolete for their 
day . . . fighter aircraft, modified for the important ret 
naissancc mission. Result: lack of reconnaissance 
D-Day success for the Allies. 
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WHO'S WHERE 


In the Front Office 


quardt Corp., elected a 

Donner Corp., Concord, ( 

Arthur P. Jacob, board chairman. Pacific 
Automation Products, Inc., Glendale. Calif., 
succeeding Frank G. Jameson, now president 
of the Navy League of the United States. 

C. Hart Miller, chief executive officer of 
The Sierracin Corp.. Burbank, Calif. 

William W. Wood, president. Link Divi- 
sion of General Precision. Inc., Binghamtor 
N. Y.. succeeding David D. Mason, resignet 
Dr. William S. Partridge, presided 
Utah Research & Development Corp.. Sal 
Lake City, Utah, a subsidiary of Interstat 
Engineering Corp. Also: Dr. Emerson Car 
. ~ r Wayne s , Brown, vicc ptcs 


dents. 


Doanc R. Gcro. presid 
Systems. Inc., Los Angeles, 
Gifford K. Johnson who 
Chance Vought 


officer 


Dr. H. : 


f the pater 


his duti 


e president for 
plans and programs. Lockheed Electronics 
Co.. Plainfield. N. J„ a subsidiary of Lock- 
heed Aircraft Corp. 

Dr. James H. Fisher, a vice president, 
Electro-Optical Systems. Inc.. Pasadena 
Dr. Ralph P. Johnson, vice president, 
Electronics Divisions, Thompson Ramo 
Wooldridge. Inc.. Canoga Park. Calif. Vice 
President Milton E. Mohr succeeds Dr. 
Jenson d as g™y r al "lamger of Ramo- 

Wooldridge] ’inc.'' 5 ' 0 " ° 10mpS0 " 

Raytheon Co.. Waltham. Mass., has 

Glenn R. Lord, general manager. Equipment 


■cr. Equif 


it Divi.' 


Dr. William L. Whitson, a vice presi- 
dent. The Martin Co.. Baltimore. Md, 

Dr. Seymour Cohn, vice president and 
technical director. Rantec Corp.. Calabases. 
Calif., succeeding Dr. Robert S. Elliott, a 
professor at UCLA, who will continue with 
Rantec as a consultant. 

Henry Petronis, vice president-manufac- 
turing, Pall Corp.. Glen Cove, N. Y. 

Cecil W. Moore, assistant vicc president- 
traffic and sales administration. Pan Ameri- 
can World Airways. 

Karl F. Kcllcrman, assistant to the execu- 
tive vice president of The Bendix Corp., 
Detroit, Mich. 

Mohawk Airlines has retained Walter 
Sternberg to develop and direct the com- 
pany’s traffic, sales and public relations, 
also: Russell V. Stephenson, vice president- 


of Walt 


.oration on Atmospheric 
search have announced the appointment 
~rr Roberts, of the High Altitude 
Observatory, Boulder, Colo., as director of 
a newly created National Center of Atmos- 
pheric Research. 

(Continued on page 97) 


INDUSTRY OBSERVER 

► Development of a gun which can fire solid particles at velocities substan- 
tially in excess of 20,000 fps. is urgently required by NASA. Several high- 
velocity guns now fire projectiles a' close to this speed, but much higher 
velocities are necessary to completely understand hvpervelocity impact and 
explosive cratering phenomena, which is vital to anti-missile work and long 
duration space flight. 

► Micromcteorite satellite will be one of the early NASA Scout vehicle pay- 
loads. Langley and Lewis Research Centers and Goddard Space Flight 
Center will share space, using three different methods to determine puncture 
rates, which vary with the number of hits, frequency of hits, area affected 
and thickness of material. Later micrometeorite experiments may test 
puncture rate on areas as large as 20 or 30 sq. ft. 

► Rocket motor for Navy’s Subroc underwater-air-underwater nuclear-armed 
missile will have four nozzles. 

► Technique that greatly reduces vulnerability of radar to enemy jamming 
by instantly and automatically shifting radar to a different frequency which 
is clear of jamming has been developed by General Electric’s Light Military 
Electronics Department. GE has proposed to Air Force and Navy a 20-lb. 
adapter which could give existing interceptor fire control systems the new 
“frequency agility." Navy will evaluate the unit on a radar modified by GE. 

► Blackout of high frequency radio communications in the Arctic, which 
is a serious handicap to military operations there, may be overcome through 
technique developed by Avco. Working tinder sponsorship of ARDC's 
Electronics Research Directorate, Avco has discovered a great increase in the 
sporadic E-layer of the ionosphere following a solar flare. E-laycr appears 
suitable for reflecting HF signals during the period when the normal reflect- 
ing surface, the F-layer, has disappeared because of the solar flare. 

► General Electric J79 engine, in use in more supersonic aircraft than any 
other turbojet, has amassed slightly more than 500 hr. of flight time at 
M-'- 1 - 2.0 and above in its 100,000 hr. of military service. More than 
15,000 of these hours have been above Mach 1.0. None of the aircraft 
powered by the J79 cruise for long above Mach 1.0 on a single mission. 
Combat time at high speeds is short, and most of the time above Mach 1.0 
is sjxmt accelerating to combat speed. 

► E, I. du Pont de Nemours & Co., largest U. S. chemical producer, appar- 
ently is reconsidering desirability of seeking rocket propellant work. Com- 
pany now has 25 technical employes doing research on exotic solid propel- 
lants of the fluorine-boron types. Du Pont is believed to be actively seeking 
a government contract which, among other things, would give it access to 
data already compiled by others in this field. 

► Flexible metal parachutes capable of withstanding 1.800F temperatures 
for two to four minutes are being studied by USAF for use in satellite 
re-entry. Metal fabric would be tightly woven from finely drawn wire. 
Existing nickel-chromium and cobalt-chromium alloys are believed to be 
adequate without new development work. 

► Van '/elm Associates has developed aircraft arresting gear for emergency 
use that absorbs energy by deforming steel tape into the plastic range beyond 
its yield point. USAF and Naw have completed preliminary tests. Aircraft 
is arrested when it catches cable and pulls steel tape through a series of 
rollers. Initial cost is very low, but tape cannot be reused, and system 
would be uneconomical if used constantly. 

► Aerolab Development Co. has delivered 5-in. spherical rocket motors to 
National Aeronautics and Space Administration for use as last stage of a 
six-stage downward firing rocket that will test ballistic missile and space 
vehicle re-entry at velocities up to 24,000 fps. (AW Oct. 26, p. 54). 
Spherical motors will see considerable use in spacecraft. 
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HOW THE QQ[L[)0(2>K)SQ helped 

AMERICA KEEP ITS DATE WITH THE JET AGE 


As your jet air liner streaks aloft today, UNION 
Carbide Silicones are aboard to help. Silicones aided 
in its manufacture, too. The giant tires GOTO 

slipped easily from their original molds because of 
silicone mold release agents. Polycther foam seat 


of silicone surfactants. Soft, flexible oxygen 

masks, of oxygen- and ozone-resistant silicone rubber, 
fit facial contours without irritating the skin. Silicone 

ments. Silicone rubber door seals PE 1 never 

lose resiliency even in extreme temperatures, won’t 
harden or shrink. This constant flexibility makes it 
the basic material in blankets used for construction 


of honeycomb structural panels, also ill 
grommets, gaskets, and O-rings. And in the flexible 
hoses in hot-air jet-engine starters. You’ll find jet 
aircraft radio and radar wires insulated 

with electrically resistant silicone rubber. Piston 
plane and helicopter ignition wiring, too. Also the 
boots for helicopter control sticks, many other parts. 
This is only a smattering of what silicones have been 
doing for just one industry— aviation, Is 

your business enjoying equal benefits? We suggest 
you contact the Union Carbide Silicones Man. Ad- 
dress: Silicones Division. Dept. GA-0002, Union 
Carbide Corporation, 270 Park Avenue, New York 
17, New York. 


SILICONES 


Satellite Policy Shift 


Research Dispute 


More Airlift Analysis 


Washington Roundup 

Defense Department will put experimental Midas early warning and Samos recon- 
naissance satellites into low-inclination orbits that will avoid Soviet territory. State 
Department and White House favor the move as a result of the effects of the recent 
U-2 incident. 

This policy may furnish the Soviet Union with a precedent for an effort in the 
United Nations to ban operational Midas and Samos satellites from crossing its border. 

The cautious Administration move comes as a surprise, since the Russians did not 
object to having the Tiros meteorological satellite cross their territory. Soviets expressed 
suspicions that there is a hidden high-definition camera in Tiros, but they raised no 
major objections to the project. Russia was the first nation to show that territorial 
sovereignty doesn't extend into space when it put Sputnik I in orbit. 

Defense Department also has abandoned a plan to install Midas and Samos 
telemetry antennas in Pakistan and other countries nc-ar Russia. Shipboard installations 
may be used instead. This shift undoubtedly stems from the uneasiness in these nations 
over U. S. reconnaissance programs that was aroused by the U-2 incident. 

Congress decided to quit last week and return after the political conventions to 
finish its work. A drive to complete its business before the conventions was wrecked by 
controversy over a number of politically-hot bills. 

The extra session will give the Senate more time to consider changes in the 
Space Act proposed by the Administration and already passed by the House. 

Top Air Force research officials are moving to correct problems damaging the 
morale of civilian scientists in the Office of Scientific Research. Dr. Courtland Perkins, 
assistant secretary for research and development, recently told ARDC Commander 
Lt. Gen. Bernard A. Schrievcr to give his personal attention to disputes between OSR 
and the new ARDC Research Division. OSR has felt that poor administration by the 
division is crippling USAF’s basic research effort. 

Now USAF Chief Scientist Dr. Alexander H. Flax has taken a hand by criticizing 
USAF's defensive argument that support of basic research is stronger than ever. Dr. Flax 
wrote Lt. Gen. Roscoe C. Wilson that the work being done by OSR is precisely the 
type that should be supported by USAF. 

Dr. Flax suggested that a civilian manager might be appointed to run the research 
division instead of a military man. 

Perkins has told the civilian scientists to keep their collective shirt on until their 
problems can be straightened out. Meanwhile, 12 civilian scientific jobs that were to 
have been shifted from OSR to division level have been put in escrow. If the OSR 
procurement division is shifted to the research division on July 15 as scheduled, OSR 
strength will drop from 101 a short time ago to 57 employes. 

ARDC has named Arthur G. Wimer, Jr., to the new job of chief scientist, the top 
civilian adviser to Lt. Gen. Bernard A. Schriever. Wimer will head the ARDC Tech- 
nical Management Council, and he will be responsible for maintaining good relations 
between the command and the scientific community. A fonner assistant to deputy chief 
of staff research and engineering, Wimer will hold the job for two years. 

Defense Department is forming an advisory committee to analyze military transport 
proposals and determine whether they meet service requirements. Ad hoc group will 
serve under the Advisory Panel on Aeronautics in the office of Defense Director of 
Research and Engineering, Dr. Herbert York. 

Air Force plan of encouraging development of new military-civil transports by nego- 
tiating airlift contracts with carriers buying advanced cargo aircraft is stalled at Defense 
Department level. House Military Government Operations Subcommittee headed by 
Rep. Chet Holifield is pressing Defense for a decision. 


Notice composed by a NASA Research Advisory Committee as it went out of 

Situation wanted: Seasoned technical advisory committee seeks affiliation with con- 
genial permanent government agency, preferably in non-aeronautical field. Complete 
with chairman, secretary and extensive file of resolutions to suit any occasion. Dis- 
tinguished membership composed of nationally recognized experts, specialists in obsolete 
technologies and university professors. Will travel (in mild climates). 

P. S. Our former employer knows of this ad. 

—Washington Staff 
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Space T ech nology 

Courier IA Launch Set for July 15 


Able Star is expected to boost delayed repeater com- 
munications satellite into 650 naut. mi. orbit. 

Washington— Courier IA communciations satellite, incorporating delayed- 
repeatcr and real-time transmission capability, is scheduled to be launched 
July 15 from Cape Canaveral, Fla., into a 650-naut.-mi. circular orbit. The 
experiment is an initial research effort leading to a sophisticated chain of 
communication satellites in the global network capability envisioned for 
Project Advent, or Comsat. 

Key aims of the program will be to test the reliability and operation of 
critical experimental avionic components under the rigors of prolonged 
exposure to space environment, with particular emphasis of the system’s 
message capacity, error rate, and signal propagation characteristics. Opera- 
tional life of the payload is expected to be at least one year. 

Characteristics of the Courier IA 
communications satellite experiment in- 


clude the following: 

• Spherical payload, about 50 in. in di- 
ameter, will weigh approximately 475 

• Payload shell will be constructed of a 
fiber glass honeycomb sandwich, less 
than I in. thick, and having an alumi- 
nized coating. Inner structure support- 
ing the spherical shell consists of four 
upper and four lower tubular metal 


truss members running from the upper 
and lower hubs to a center, equatorial 
shelf. A metal tube runs vertically 
through the center of the sphere to give 
the payload adequate rigidity against 
launch forces. 

• Avionic equipment is supported on 
three shelves— the equatorial shelf and 
upper and lower platforms attached to 
the tubular truss members. Four whip- 
type VI IF antennas extend from 


Courier IA's external equatorial band. 
Also located on the band will be micro- 
wave antennas contained in small hous- 
ings extending only a short distance 
from the band surface. 

• Approximately 20,000 solar cells, 
probably the greatest number ever car- 
ried into space by a U.S.-launched 
satellite, will be positioned on the pay- 
load’s external surface in curved triangu- 
lar patterns, converging to apex points 
at the hubs. The solar cells will charge 
nickel-cadmium batteries to power the 
avionic equipment. 

• Thor-Able Star vehicle will be 
launched from Air Force’s Missile Test 
Center, Cape Canaveral, Fla., in a verti- 
cal position with downrange heading of 
about 110 deg. Shortly thereafter, the 
missile will be put into a 20-dcg. roll to 
a 90-deg. flight azimuth, then put into 
a gravity turn along the predetermined 
trajectory. This will take it across the 
Atlantic southeasterly with the vehicle 
passing over the vicinity of Cape Verde 
Islands, southwestern parts of French 
West Africa and French Equatorial 
Africa, the Belgian Congo, Rhodesia 
and Mozambique, for injecting the pav- 


AVIATION WEEK, July 4, I960 




load into orbit just before the vehicle 
crosses the east coast of Africa. 

While Thor-Able Star is the same 
boost vehicle used for the 270-lb. 
Transit navigation-aid satellites (AW 
June 27, p. 26), Courier’s heavier pay- 
load and higher orbit will require sub- 
stantial change in trajectory sequencing, 
including about 2 sec. longer burning 
time for Thor, 1 1 sec. longer burning 
time for Able Star, about 1 4 min. more 
coast time, but about 5 sec. less time 
for the Able Star second burning 
period. Characteristic speed of Able 
Star for Courier will be about 5.050 
fps.-about 75 fps. slower than Transit's 
Able Star speed. 

Launch Sequencing 

Launch sequencing for Courier IA 
will be composed of the following main 

• T plus 140 scc.-Vchiclc’s pitch pro- 
gram is completed. 

• T plus 165 sec.— Thor booster propul- 
sion is cut off. 

• T plus 168 sec.— Able Star burning 
is initiated. Less than a second later, 
explosive bolts are blown and the Able 
Star vehicle is separated from the Thor 
booster. Able Star is controlled by 
Space Technology Laboratory's auto- 
matic guidance system in conjunction 
with a Burroughs J-l computer at Air 
Force Missile Test Center. Command 
cutoff signal from ground stops Able 
Star burning when the vehicle attains 
its programed speed. 

• T plus 225 sec.— Able Star nose fair- 
ing is jettisoned. 

• T plus 458 sec.— Able Star burning is 
cut off and the vehicle begins its coast 
period which continues until programed 
altitude is attained for injection of the 
satellite into orbit. During coast period. 


Courier Vehicle 

Courier IA satellite boost vehicle will 
be the Thor-Able Star, composed of a 
first stage Thor using RJ-1 and liquid 
oxygen for propellant, topped by a sec- 
ond stage A J-l 0- 1 04 Able Star using a 

methyl hydrazine, with a specific' impulse 
of 275-280 lb.-sec.. and developing a 
thrust of 7,750-7,850 lb. 

The Able Star vehicle is about 19 ft. 

9J ft. long, housing the payload. Vehi- 
cle diameter is about 41 ft. 

cooled, the nozzle is gimbalcd and the 

Engine has shutdown and restart capa- 
bility, actuated by ground command sig- 


pneumatic controls provide stabilization 
for roll, yaw and pitch axes. 

• T plus 2,405 see.— Able Star is fired 
for the second time, bums for about 9 
sec., and injects the entire vehicle into 

• T plus 2,415 sec.— Able Star burning 
is cut off for the second time. The 
vehicle will be spun at a rate between 
2 rptn. and 15 rpm. This rate is ex- 
pected to be maintained during the 
satellite’s life. 

At this phase of the trajectory the 
Able Star vehicle should be in a 650- 
naut. mi. circular orbit with approxi- 
mately a 2S-dcg. inclination. The 
launch will be considered a success if 
an elliptical orbit is achieved with an 
apogee under 1.000 naut. mi. and a 
perigee exceeding 500 naut. mi. 

• T plus 2,435 sec.— Courier IA pay- 
load separates from Able Star vehicle 
after explosive bolts are blown. 
Operational Details 

Courier IA communications satel- 
lite operates in a dual role. It will re- 
ceive messages from the ground, retain 
them in storage units, then rebroadcast 
these messages to other ground stations 
as commanded. In addition to this dc- 


laycd-rcpcater mode, the satellite will 
incorporate real-time test capability, so 
that by command the storage capability 
may be shunted to allow the satellite 
to receive and transmit information in 
real-time manner, without delay. 

Internal environment of the satellite 
and various trajectory data will be trans- 
mitted on an FM/FM telemetry chan- 
nel. 

As Courier IA orbits the earth it will 
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transmit a beacon signal for acquisition 
and tracking by ground stations. When 
the satellite comes within range, a com- 
mand from a ground station will ac- 
tivate the microwave receivers and 
transmitters to operate the storage 
equipment for receiving messages for 
resending to another ground station 
after the satellite is acquired and com- 
manded by the latter. 

As the microwave receivers and 
transmitters arc mitiallv activated, the 
satellite's VHF transmitter automati- 
cally will switch its low-power beacon 
to a high-power condition on the same 
frequency for transmission of data re- 
lating to satellite internal environment. 

The satellite will be acquired by a 
ground station through a mechanism 
consisting of a clock and tape which 
will give a coded signal, changed at 
regular in tennis to introduce new com- 
mand control. 

A substantial number of ground sta- 
tions will be involved in tracking and 
communicating with the satellite: 

• Army Signal Research & Development 
Laboratorics-International Telephone & 
Telegraph Laboratories' main station 
at Cape Canaveral will forward count- 
down data to all the ground stations in 
the ASRDL-ITTL network. Early orbit- 
ing data also will be transmitted to these 
various stations in order to initiate the 
communication experiment. 

• Space navigation center (SPAN), op- 


Washington— Mouse-Senate conferees 
agreed last week to substantial increases 
in the $39.3 billion Fiscal 1961 defense 
budget proposed by the Administra- 

The conferees approved a total of 
S39.9 billion, including SI. 2 billion for 
Department of Defense: S17.1 billion 
for Air Force; SI 2.1 billion for Navv, 
and $9.5 billion for Army. 

These are the major actions taken 
by the conferees: 

• B-70. The $265 million approved was 
$190 million more than the Administra- 
tion request and is to provide for de- 
velopment of the Mach 3 bomber as a 
full weapon system. The $75 million 
asked by the Administration provided 
for a research program involving two 
prototypes. In addition, the conferees 
provided that $100 million approved for 
Convair F-106 interceptor could be used 
on North American B-70 program. 

• F-106 interceptor. House voted S215 
million for 50 interceptors as a substi- 
tute for Bomarc B missiles. This was 
not requested by the Administration, 
and was eliminated by the Senate after 
USAF testified against the House pro- 


crated by personnel from Air Force’s 
Ballistic Missile Division and Space 
Technology Laboratories, will obtain 
launch information via Cape Canaver- 
al's radar installation, which will track 
the missile initially, plus telemetry in- 
formation during Thor burning phase 
and initial Able Star burning phase. 
Downrangc tracking facilities in the 
Atlantic Missile Range will forward to 
SPAN the trajectory information as the 
satellite goes into orbit. This informa- 
tion will be forwarded to ASRDL and 
the space tracking facility operated by 
Air Force's Cambridge Research Center. 
This information will be used for track- 
ing by both of these facilities and for 
computation by ARCRC to predict 
forthcoming orbital conditions. 

• Mobile tracking van operated by STL 
personnel in Africa will obtain telem- 
etry information from the Able Star 
vehicle to determine initial conditions 
of orbit. This dopplcr tracking effort 
will complement the dopplcr tracking 
data obtained by Minitrack stations of 
National Aeronautics and Space Admin- 
istration during Thor and Able Star 
powered flight phases. 

The mobile tracking van. reportedly 
the largest in existence, was designed 
by STL for Ballistic Missile Division, 
under direction of Advanced Research 
Projects Agency. It is manned by an 
STL six-man crew and is fitted with a 
2S-ft. radio-telescope. 


posal. Conferees agreed on $100 mil- 
lion for F-106s, but allowed USAF to 
shift the monev to the B-70 program. 

• Bomarc B. "The S244 million ap- 
proved bv the conferees for procure- 
ment of the air defense missile was S50 
million below USAF's request. The 
House had previously eliminated all 
funds for operational Bomarcs, allow- 
ing only $50 million for development 
testing “if this is considered necessary." 

• Airborne alert. The S170 million 
agreed to by the conferees was double 
the SS5 million requested by the Ad- 
ministration. Cen. Thomas S. Power, 
commander of Strategic Air Command, 
recommended $570 million to develop 
an airborne alert capability for one- 
fourth the SAC B-52 fleet, instead of 
the program for one-eighth of the B-52 
force provided for in the Administra- 
tion request. 

• Aircraft carrier. Hie full $293 million 
asked by Navy for a new convcntion- 
allv-powered carrier was approved. 
House conferees, who for years have 
successfully opposed funds for carriers, 
retreated from House cancellation of 
the program this year. 


• MATS modernization. Conferees 
voted $200 million for procurement of 
an interim modernization plane— the 
Lockheed C-130B with extended range, 
the cargo version of the Boeing KC-135 
tanker, or a similar type. This com- 
pared with S2 50 million voted originally 
by the House and urged by the Army. 
After the House action, the Administra- 
tion agreed to $1 50 million for modern- 
ization of MATS. In addition to the 
$200 million, the budget provides $50 
million proposed by the Administration 
for development of an advanced cargo 
type for MATS. 

• Satellites. The conferees added SH5 
million to the budget for use on Samos 
reconnaissance satellite, Midas missile 
warning satellite and Discoverer experi- 
mental satellite programs. 

• Polaris program. Both House and 
Senate added $241 million to the Ad- 
ministration request of Sl.l billion for 
the fleet ballistic missile program to 
provide for full-funding of five sub- 
marines and partial funding of seven, 
so this was not an issue with the con- 
ferees, The Administration request 
would fully finance three submarines 
and partially finance nine. 

• Contract waste. A flat 3% across-the- 
board cut in all procurement categories 
voted by the House to force the elimina- 
tion of alleged waste and excessive costs 
and profits on defense contracts >vas 
sustained by the conferees. After vigor- 
ous opposition from Defense Depart- 
ment and each of the services, the Sen- 
ate had eliminated the provision. 



House-Senate Conferees Agree 
On Increased Defense Budget 
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Senate Boosts Construction Appropriation 


By Ford Eastman 

Washington— Senate approved a $1 
billion Fiscal 1961 military construction 
budget last week which places increased 
emphasis on facilities for aviation, mis- 
sile and space programs. 

The construction budget approved by 
the Senate was nearly $121 million be- 
low the Administration’s original budget 
requests, but more than $191 million 
higher than the appropriation passed bv 
the House earlier. 

Senate approved a budget with these 
changes: 

• Air Force-$656.4 million, an increase 
of $137.7 million over the amount al- 
lowed by the House, but $26.4 million 
decrease from Administration requests. 

• Army-$1 69.8 million, an increase of 
$22.7 million over the House-approved 
bill but a decrease of $41.1 million from 
budget estimates. 

• Navy— $166.6 million, an increase of 
$10.1 million over the figure approved 
by the House, but $26.4 million under 
budget estimates. 

• Army Reserve-Si 6.038 million, an in- 
crease of $4,038 million over budget 
estimates and the amount approved by 
the House. Navy and USAF reserve 
budgets of $4 million were approved by 
the Senate and House. 

• Air National Guard— $1 3,8 million, an 
increase of $6.8 million over the budget 
estimate and the amount the House 
approved. Army National Guard ap- 
propriation was $17.5 million, an in- 
crease of $9.5 million over the budget 
estimates and House bill. 

Sen. John Stcnnis (D.-Miss.), Military 
Construction Appropriations Subcom- 
mittee chairman, said the estimates were 
cut to a point where the bill represents 
“bone and muscle" but includes items 
which the committee felt were essential 

Senate took the following action: 

• Added $90 million to advance the 
financing of the 11th and 12th Titan 
intercontinental ballistic missile squad- 
rons, which Stcnnis said would permit 
better phasing between construction of 
the bases, installation and checkout of 
ground support equipment and missiles 
so that the operational dates of the 
Titan will be achieved. 

• Authorized the transfer of up to $20 
million from pay and allowances to the 
Advanced Research Projects Agency to 
he used for construction. 

• Restored 34 maintenance docks at 
various air bases in the U. S. in direct 
support of the Strategic Air Command’s 
dispersal program. 

• Added funds for construction of op- 
erational and maintenance facilities for 
Army aircraft with field forces and for 


training of Army aviation personnel. 
Sen. Stcnnis said this was done in recog- 
nition of the Army’s expanding mission 
in the missile field, which requires 
earlier and more precise methods of 
target identification. 

• Authorized $17 million for construc- 
tion of the Samos and Midas. 

• Restored numerous research and test 
laboratories deleted by the House which 
Sen. Stcnnis said were necessary for 
basic and applied research if the U. S. is 
to continue its progress in the space and 
atomic age. 

• Provided additional funds to permit 
the Air National Guard to expand its 
operational bases in order to assume part 
of the Army defense mission. This in- 
cludes funds to make the ANG’s fields 
capable of handling Century-series air- 
craft. 

• Provided “essential" support facilities 
for the construction, overhaul and oper- 
ation of nuclear powered and fleet ballis- 
tic missile submarines; for submarine 
and anti-submarine warfare forces in the 
area of research, training and readiness 
operations; for berthing space for air- 
craft carriers; for more effective use of 
research and development facilities as 
related to new weapon systems, and for 
construction of facilities to support Po- 
laris. Pacific Missile Range programs. 

The Senate agreed with the House in 
denying all requests for commissaries re- 
quested by the services and for overseas 
housing, community support facilities. 

On the Air Force military construc- 
tion budget requests, the Senate: 

• Concurred with House action in ap- 
proving $1 3,821,000 for the Alaskan Air 
Command, the amount requested in 
the revised budget request. 

• Approved $24,763,000 for the Air De- 
fense Command, an increase of $3,027,- 
000 over the amount approved by the 
House, but still $4,395,000 under 
budget estimates. 

• Approved $16,325,000 for the Air 
Materiel Command, $8,285,000 more 
than the House approved. Among items 
restored were an electronics laboratory 
at Kelly AFB. laboratories at Stock- 



bridge Annex, N. Y., and Wright-Patter- 
son AFB, and maintenance docks at 
Robins and Wright-Pattcrson AFBs. 

• Approved $23,741,000 for the Air Re- 
search and Development Command, an 
increase of $3,143,000 over the House 
allowance. Restorations include an elec- 
tronics laboratory and division head- 
quarters at Hanscom AFB and a nuclear 
laboratory at Kirtland AFB. 

• Approved $28,225,000 for the Air 
Training Command, an increase of $7,- 

589.000 over the House allowance. 

• Approved $5,249,000 for the Military 
Air Transport Service, $3,200,000 more 
than the House allowed, for expansion 
of the plant at the Aeronautical Chart 
Center. 

• Approved $52,528,000 for the Stra- 
tegic Air Command, an increase of $12,- 

672.000 over the amount approved by 
the House, but $16,853,000 below 
budget estimates. Restorations included 
maintenance docks, an addition to SAC 
headquarters at Offutt AFB, operation 
apron at Francis E. Warren AFB. 

• Reduced Tactical Air Command ap- 
propriations to $8,101,000, which is 
$176,000 below the House figure and 
$724,000 below budget estimates. 

• Approved $24,302,000 for the aircraft 
control and warning system, an in- 
crease of $459,000 over the House, but 
$10,500,000 below budget estimates. 

• Concurred with the House in provid- 
ing S300 million for ballistic missile 
facilities construction. 

In the Army and Navy construction 
budgets, the Senate: 

• Approved the House cut of $7,171,- 
000 for the Signal Corps Research and 
Development Laboratory at Fort Mon- 
mouth, N. J., but restored $550,000 for 
a climatic test chamber research and de- 
velopment facility. 

• Approved House action in providing 
$2,031,000 to the Defense Atomic Sup- 
port Agency for construction of a medi- 
cal research laboratory at the Naval 
Medical Center. Bethesda. Md.,and two 
minor projects at Sandia Base, N. M. 

• Approved a House cut of $1,354,000 
from the S10.534.000 requested for the 
alternate joint communications center, 
and then cut another $3,783,000 from 
the requests to reduce the appropria- 
tions to $5,217,000. 

• Concurred with House action in ap- 
proving the full amount of $42,598,000 
requested for surface-to-air missile tac- 
tical facilities to provide for improve- 
ments to Nike Hercules facilities. 

• Deleted SI, 334, 000 for an inertical 
guidance test facility at Johnsville, Pa. 
and said it agreed with the House that 
“there is probability of duplication of 
effort within the military departments 
in this area of test and evalution.” 
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President Blamed for Loss of U-2 Program 


By Katherine Johnsen 

Washington— "Bumbling and fum- 
bling”-beginning with the launching of 
a Lockheed U-2 espionage Bight over the 
Soviet Russia on the eve of the summit 
conference and ending with the "self- 
righteous” assumption of responsibility 
by the President— haye absolutely ruled 
out any resumption of the highly suc- 
cessful aerial reconnaissance program, 
Sen. William Fulbright (D.-Ark.) told 
the Senate last week. 

Fulbright, chairman of the Senate 
Foreign Relations Committee, pre- 
sented the Senate with a 30-page report 

from top government officials on events 
related to the summit conference (AW 
June 6, p. 19). 

The committee report, extensively 
compromised to assure bi-partisan sup- 
port, is an analysis of the testimony 
which does not draw clear cut conclu- 
sions or make recommendations. It was 
approved by a 14 to 1 vote. Sen. Homer 
Capehart (R.-Ind.) voted against it “be- 
cause I do not think it promotes the 
best interests of the U.S. and inter- 
national relations." Sen. Alexander 
Wllev (R.-Wis.) and Sen. Frank Lausche 
(D.-Ohio) abstained. Fulbright’s speech, 
which was worded much more strongly 
than the written report, was based on 
the factual information presented in the 

"Short of the madness of preventive 
war, I can think of nothing more dan- 
gerous than to resume overnights of the 
Soviet Union,” Fulbright said. "These 
overflights were useful while thev lasted, 
but they have now obviously become, 
as the professionals describe it, com- 
promised.” 

Those who now deplore the cancel- 
lation of these flights can lay direct 
blame on the assumption of responsi- 
bility by the President, according to 
Fulbright. "It is unprecedented among 
civilized nations for a chief of state to 
assume personal responsibility for covert 
intelligence operations. . . . One reason 

as a whipping toy in cases of this kind,” 
he said. 

In this system of diplomatic forms, 
Fulbright reasoned, "the chief of state 
embodies in his person the sovereigntv 
and dignity of his country. It is totally 
unacceptable for one chief of state be- 
cause of this personal embodiment to 
impinge upon the sovereignty of an- 
other, and much less so for him to 
assert the right to do so. . . . It is quite 
unacceptable to any state to be in the 
position in which this government put 
the Soviet Union last month. 

"Although another man would have 


most likely been more temperate in his 
choice of language, it is difficult to see 
how anyone could have been expected 
to act substantially different from the 
way Chairman [Nikita] Khrushchev 
acted under the circumstances which 
confronted him in Paris.” 

If a Russian counterpart of the U-2 
had been downed over Kansas, Ful- 
bright said, the incident “would have 
brought speeches in the Senate power- 
ful enough to rock the Capitol dome 
with denunciations of the perfidy of 
the Soviets on the eve of the summit 
conference and with demands that the 
President not go to Paris. But then, 
reflect how much more violent the re- 
action here would have been if Mr. 
Khrushchev had said he was personally 
responsible for the flight and at the 
same time left the impression that he 

Commenting that "it ^ was bad 
enough” for President Eisenhower to 
assume responsibility, Fulbright added 
that "it was worse for us then to leave 
the impression that the flights were to 
be continued, and even more, ito go to 
such lengths to justify the flights.” 

The need for information gives a 
justification for intelligence activities 
which any government can understand, 



Fulbright said. “But it becomes quite 
intolerable to go beyond this and at- 
tempt to make it appear that the flights 
were really the Soviets’ own fault; that 
if the Soviets had not been so secretive, 
we would not have had to spy on 

He pointed to the difference between 
saving "we tried to get intelligence, be- 
cause we needed it,” and saying "we 
needed intelligence and this gave us 
the 'right' to try' to get it.” 

Fulbright said the argument that 
the President "should tell the truth” 
is “irrelevant.” He commented that 
the President should be commended 
"for following the rigorous standards 
of honesty set by young George Wash- 
ington. But, although Washington ad- 
mitted chopping down the cherry tree, 
he did not go on to say, ‘Yes, I did it, 
and I’m glad. The cherry tree was of- 
fensive to me, because it had grown 
so tall. I needed some cherries, and 
I shall chop down other cherrv trees 
whenever I want more cherries. 1 ” 

Although the technical skill dem- 
onstrated bv almost four years of U-2 
flights aroused “widespread admiration,” 
Fulbright said, the "unfortunate series 
of blunders" in dealing with the cap- 
ture of the U-2 has resulted in a world- 
wide loss of confidence. He anticipated 
that this would lead to neutralism 
among U. S. allies. As indications, Ful- 
bright pointed to the contributing fac- 
tor of neutralism in Japanese riots 
against the U. S.-Japanesc defense 
treaty, and the groundswell of senti- 
ment in Mexico against establishment 
of a U. S. missile-tracking site on Mex- 
ican territory. 

Fulbright questioned that the in- 
formation sought on the May 1 flight 
“was in fact as important as it has 
been represented. There is ground here 
for the conclusion that the alleged ex- 
traordinary importance of this informa- 
tion is the Administration’s cover story 
for its own costly mistake.” 

It is understood that the primary 
reconnaissance objective of the flight 
was information on the expected 
launching of a manned satellite on 
the Communist national holidav. Rus- 
sia did launch the Sputnik IV dummv- 
in-space ship on Mav 15 (AW Mav 23, 
P- 27). 

The Foreign Relations Committee 
report doubted that the flight was 
worth the price risked, but did not pass 
judgment since witnesses had refused 
to give information on its objective, 
even on a classified basis. The report 
did highlight the fact that no top policy 
level authorization was given for the 
specific flight. 

One committee member. Sen. Mike 
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Mansfield (D.-Mont.), said that con- 
trol and timing of the U-2 flight was 
“in the hands of various obscure em- 
ployes of the bureaucracy.” The report 
gave these details on the operation of 
the U-2 program: 

• Central Intelligence Agency operated, 
but did not give "top direction" to 
the flight program. This came from 
"a small and informal group consisting 
of representatives from the Depart- 
ment of State. Department of Defense, 
and the White House. Knowledge of 
the project was restricted to as few 
people as possible, and communication 
about it within the government was 
by vvord of mouth to the greatest extent 

• Defense Department gave “technical 
advice" to CIA. "Flights were planned 
according to priorities assigned [to] par- 
ticular aspects of intelligence, and pro- 
grams involving one or more missions 
were authorized from time to time. 
Each program included a number of al- 
ternatives, with the final selection to 
be made by CIA on the basis of such 
contingent factors as the weather and 


aircraft and pilot readiness. It was cus- 
tomary for CIA to consult with the in- 
formal group . . . after each flight and 
before mounting another one.” 

• Policy officials maintained only casual 
contact with U-2 operations. Over a 

E cried of almost four years the flights 
ad become "routine.”' "Although the 
President, the Vice President . . . and 
the appropriate cabinet officers were 
knowledgeable of programs of flights, 
they were not knowledgeable of indi- 
vidual flights in advance, nor did they 
specifically approve the timing of in- 
dividual flights beyond a general ap- 
proval within a given time span.” 

• Order for the May 1 flight was sent 
from Washington in the late afternoon 
of Saturday. Apr. 30. "It is not clear 
when the program, of which the flight 
was a part, was authorized . . . the 
memories of executive branch officials 
were vague.” Secretary of Defense 
Thomas S. Gates, Jr., said that it was 
"some weeks before May 1,” that he 
approved the program including the 
May I. flight. Secretary of State Chris- 
tian Herter approved the program 


The hope of U. S. officials seeking 
means to penetrate the iron curtain in 
1934 was a plane that could escape radar 
detection. The committee said that this 
hope "was not fully realized" with the 
U-2 but that "on other counts the per- 
formance of the U-2 and its camera, 
which were operational by mid-1936, ex- 
ceeded expectations.” 

The committee termed the program 

successful intelligence operations." and 
said that prior to May 1 , there had been 

though the Soviets had knowledge of 
the flights through radar trackings and 
otherwise. 

All officials involved agreed that the 
flights were of "great value” to the 
U. S., the report said, providing infor- 
mation on, among other things, Soviet 
airfields, aircraft, missiles, missile test- 
ing and training, special Aveapons stor- 
age, submarine production, atomic pro- 
duction, and aircraft deployments. 

In his Bucharest speech to the Ru- 
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bility in this field is somewhat greater 
than had been thought, and that it has 
improved since the U-2 flights were be- 
gun in 1956.” 

The committee said it was assured 
by secret testimony that there is "no 
reason to believe that technical prepa- 
rations for the flight were faulty or that 
the pilot was unreliable in any re- 

The report said the release of infor- 
mation on the U-2 flight lacked "direc- 
tion" throughout, from release of a 
long-prepared and vague “cover” story 
after CIA had informed State Depart- 
ment around noon on Sunday, May 1, 
that the flight was overdue; to a more 
detailed "cover" story released by State 
Department at 12:45 p.m. on May 5; 
to the still more detailed "cover”' re- 
leased by National Aeronautics and 
Space Administration 45 min. later; to 
the May 6 noontime statement by 
Lincoln White, State Department pub’- 
lic affairs officer, that “there was abso- 
lutely no deliberate attempt to violate 
Soviet airspace and there has never 
been”; to the May 7 "part cover" state- 
ment of State Department that “a flight 
over Soviet territory was probably un- 
dertaken” and that "the necessity for 
such activities as measures for legitimate 
national defense is enhanced by the ex- 
cessive secrecy practiced by the Soviet 
Union”; to the May 9 State Depart- 
ment statement forcefully denouncing 
Soviet secrecy and announcing that the 
President “has put into effect since the 
beginning of his Administration direc- 
tives to gather by every possible means 
the information required to protect the 

U. S ”; to the delay until May 16 

of the President’s clarification in Paris 
that the U. S. definitely would discon- 
tinue the flights. 

The committee noted that on May 5 
the State Department received a wire 
from the U. S. Embassy in Moscow 
stating that other diplomats reported 
that the U-2 was down and that the 
Soviet government had the pilot. On 
the “important point” as to whether 
the telegram was received in the morn- 
ing before the State and NASA detailed 
"cover” stories were released, or in the 
afternoon, the testimony is conflicting, 
the committee said. Under Secretary 
of State Douglas Dillon testified it was 
in the afternoon. "Elsewhere in the 
published record,” the committee said 
it was indicated that the information 
was available in the morning. 

Although it was not known in Wash- 
ington until May 7, as to where the U-2 
had been downed, the report pointed 
out that the plane's flight plan was 
known "and it would have been a rea- 
sonable assumption that the chances 
were quite good that the plane was no- 
where near the Soviet border”— as in- 
dicated in the May 5 statements of 
NASA and State Department. 
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Space Technology 


NASA Reorients Delta Launch Schedule 


By Evert Clark 

Washington— Delta space vehicle pro- 
gram will be limited to a total of 12 
launchings and the firing schedule has 
been altered to eliminate five attempts 
to put satellites into polar orbits from 
the Pacific Missile Range. 

The 11 remaining shots will be fired 
from Cape Canaveral, Fla., over the 
Atlantic Missile Range. Most Delta 
experiments can be fired into non-polar 
orbits without appreciable loss in sci- 
entific value, and the few that cannot 
will be shifted to the Thor-Agena B 
vehicle and launched from the West 
Coast facility. National Aeronautics and 
Space Administration told Aviation 
Week. 

Delta was conceived as an interim 
program shortly after NASA was created 
(AW Nov. 9,' p. 27). It was to use 
proven existing hardware— the Douglas 
Thor missile booster, the Aerojet Van- 
guard second stage engine, the Hercules- 
Allegany Ballistic Laboratories third 
stage engine from Thor-Able vehicles, 
and the Bell Telephone Laboratories 
radio command-inertial guidance svs- 

Although NASA ordered only 1 2 vehi- 
cles originally, it expected that there 
would be reorders and that the Delta 
program would run for several years. 
The first six or seven shots were to be 
fired from Cape Canaveral. The Delta 
operation then was to shift to the West 
Coast and stay there. 

At that time, however, the Thor- 
Agena B had not been planned by 
USAF. Just as initiation of develop- 
ment of the restartable Agena B stage 
resulted in the cancellation of NASA’s 
Vega vehicle (AW June 27, p. 62), its 
expected availability for use by NASA 
on the Thor booster about the end of 
1961 has resulted in the Delta changes. 
Increased Reliability 

Thor-Agena B will be "exercised.” 
or used extensively by USAF. This dual 
use by the military and a civilian agency 
will increase the number of firings well 
above what would be achieved with the 
Delta by NASA alone, and therefore 
will increase the chance of reliability, 
NASA believes. It also carries a heavier 
payload than Delta. 

Thor-Agena B is expected to be ready 
for NASA's use late in 1961. The 
original Delta schedule called for the 
last of 12 shots to be fired in March, 
1962. Launching dates under the re- 
vised Delta schedule have not been 
revealed. Although the first of the 12 
shots was fired about two months late 
and the second shot is past schedule. 


NASA said it hopes to complete the 
Delta series approximately on the orig- 

Since there will be no long follow-on 
program of Delta firings from the 
West Coast, NASA decided it did not 
make sense to uproot the ground sup- 
port equipment and the Delta person- 
nel and move them to the Pacific Mis- 
sile Range for the last five shots. The 
move would have been costly in money, 
time and possibly in reliability. 

No Delta shots from Florida will at- 
tempt to “dogleg” into polar orbits. 
One of the 12 Deltas, carrying an 
Echo inflatable passive satellite, has 
been fired so far. It failed to go into 
orbit last May 13 when attitude con- 
trol jets in the second stage failed to 
operate (AW May 23, p. 60). 

The three remaining Echo spheres 
can be launched into non-polar orbits 
without any great loss in value, NASA 
says, because they arc primarily re- 
search and development shots. If the 
passive communication satellite be- 
comes operational later and a polar 
orbit is required, launchings will be 
made from PMR using some other vc- 

Anothcr factor in the change is that 
at least two Delta experiments seemed 
to be worth scheduling for two launch- 
ings each. If all four shots are suc- 
cessful. the experiments are worth re- 
peating anyway. If some shots fail, 
each experiment still will have had two 
chances to succeed. 

Duplicate Experiments 

These are the S-3 radiation belt varia- 
tion experiment, originally scheduled 
for next October, and the S-16 solar 
spectroscopy experiment, originally 
scheduled for next December. The S-3 
satellite is to be an 82-lb. payload aimed 
at a highly elliptical orbit with a 150 
naut. mi. perigee and 40,000 naut. mi. 

S ec. The S-16 is to be a 300-lb. 

lad aimed at a 400 naut. mi. cir- 
cular orbit, to measure lvman-alpha 
radiation in an attempt to help under- 
stand processes involved in the genera- 

Thc S-6 atmospheric structure experi- 
ment, originally due for launching into 
a polar orbit in July, 1961, can be 
switched to AMR without losing its 
value also, NASA said. The same is 
true for the P-14 lunar probe, originally 
scheduled for last month, and the 
Tiros-II originally scheduled for next 
month. 

Two former Delta payloads will be 
shifted to Thor-Agena Bs because polar 
orbits arc mandatory— the S-26 flashing 
light geodetic satellite and the S-27 


"topside sounder” satellite, a 200-lb. 
payload being developed bv Canadian 
scientists for a joint U. S.-Canadian 
probing of the ionosphere. Under the 
old Delta schedule, S-26 was to be 
launched in September of next year and 
S-27 in November of next year. 

Combining of the geodetic payload 
and the topside sounder into the same 
launching has been discussed, but it 
may not be done because the lead time 
necessary for the three military services 
and NASA to set up a ground network 
for the geodetic satellite would delay 
launching of the ionospheric experi- 


Other Payloads 

All Thor-Agenas used by NASA will 
be B models and will be launched from 
PMR under present plans. This sim- 

E lifies ground support equipment prob- 
ins. Other payloads planned for 
launching by these vehicles are: 

• Nimbus earth-oriented meteorologi- 
cal satellite, which will follow the Tiros 

• Geophysical observatory in a nearly 
circular earth orbit. 

• Geophysical observatory in a highly 
elliptical orbit. 

No payloads have been created spe- 
cifically because the Thor-Agena is re- 
placing Delta for the polar shots. Some 
of the payloads to lie carried by the 
Thor-boosted vehicle had been planned 
for later Vegas before that program was 
killed. 

No NASA payloads now scheduled 
for Thor-Agena flights will depend on 
use of the SNAP nuclear auxiliarv power 
systems. SNAP units arc not expected 
to be ready for civilian space use for 
several years (see p. 61). 

NASA believes that the principle of 
launching two or more satellites with 
the same vehicle (AW June 27, p. 60) 
is "entirely feasible and quite desir- 
able,” one official said. But right now 
the agency prefers a different approach 
—standardization of satellite and space 
probe “shells” and use of a single, cen- 
tral power column and telemetry. 

A great variety of types of experi- 
ments could be carried without the 
necessity of developing a new shell and 
communications system each time a 
new satellite was planned. This ap- 
proach is being tried to some degree in 
the geophysical observatories and the 
orbiting astronomical observatories. 
These would be true “spacecraft," a 
word NASA prefers to payload for the 
more sophisticated satellites. Eventu- 
ally, NASA would like to go to a plug-in 
concept for as many experiments as 
possible. 
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Defense Changes Security Rules, 
Reduces Classification Coverage 


Washington— Defense Department 

has adopted new industrial security rules 
which industry expects to be a sub- 
stantial improvement in dealing with 
problems brought about bv over-classifi- 
cation of military projects. 

The revision calls for classification of 
sensitive information rather than of 
hardware or documents. Defense De- 
partment says there will be a substan- 
tial reduction in quantities and types of 
items which must be safeguarded. 
Changes were supported by industry 
groups. 

Under previous plant security require- 
ments, a system containing a sensitive 
clement was considered a classified proj- 
ect, and the contractor was required to 
apply security measures not only to data 
on the sensitive system but also to the 
system itself and all related compo- 
nents. With a sizable system, compli- 
ance could have required guards, fences, 
clearances for employes and the use of 
registered mail and shipments. 

Defense said the revision divorces 
classification from media (hardware or 
documents) and applies it to specific 
characteristics, such as performance and 
production rate. 

An estimated 24,000 U. S. companies 
arc cleared to work on classified mili- 
tary contracts, with a million employes 
holding security clearances. 
Association Review 

The revision is incorporated in Ap- 
pendix I to the Industrial Security 
Manual and in a new security require- 
ments check list (DD Form 254). It 
was developed by the Navy. Four in- 
dustrial associations were asked last fall 
to review and comment on the changes. 
Member firms of Aerospace Industries 
Assn., American Society for Industrial 
Security, Electronic Industries Assn., 
and National Security Industrial Assn, 
were canvassed, and they supported the 
changes. 

The new security checklist specifies 
that publicity releases be submitted to 
the Defense Department for security re- 
view. The previous form did not con- 
tain this requirement, although the In- 
dustrial Security Manual gives clearance 
prerogative to Defense. New rules will 
eliminate the possibility of further clas- 
sification of an end-product if the prod- 
uct in itself does not reveal classified 
performance characteristics or specifica- 

Defense project monitors now are re- 
quired to explain to contractors why an 
item is classified. Previously, contrac- 
tors were told only what was classified, 
with no explanation. 


Another feature of the revision is a 
mandatory annual review by the De- 
fense Department of classified items in 
each contract, with heavier reliance in 
the judgment of defense representatives 
in the field. 

New regulations apply to contracts 
issued after June 1 5. Contractors have 
the option of applying the amendments 
to previous contracts "if they have the 
manpower to do it.” Defense said. 

The revised DD Form 254 check list 
assigns classifications to two broad cate- 
gories-pcrformance characteristics and 
test data and design, and end items. In- 
dividual items arc checked top secret, 
secret, confidential, confidential (modi- 
fied handling) and unclassified. Modified 
handling category requires less secure 
handling than confidential. 

The first category includes accuracy, 
altitude, counter-countermeasures capa- 
bility, depth, design information, for- 
mula or material, fuel/propellant, 
lethality/critical effects, maneuvera- 
bility. "alert time/time cycle, orbit/ 
trajectory, range, reliability, resolution, 
signature characteristics, spced/vclocitv. 
system capacity, terminal ballistic, thrust 
and vulnerability. End item classifica- 
tions are external view, military applica- 
tion, numbers contracted, program and 
production schedules, delivery rate, 
numbers delivered, degree of protection 

Eliminated from the old form, in use 
four years, are classifications for contract 
elements, drawings and photographs, 
models, moekups, and training aids, all 
of which presumably will be unclassified 
if they themselves "do not reveal sensi- 
tive information. 

Data Systems Unit 
Established by AMC 

Washington— Air Materiel Command 
has established a directorate of data sys- 
tems to centralize functional control of 
stock items used in aircraft, missile and 
spacecraft logistic support. 

Gen. Samuel E. Anderson, AMC 
commander, told the Aero Club of 
Washington last week that his com- 
mand is placing heavy emphasis on elec- 
tronic processing so that data on future 
requirements as well as current stock 
levels will be available at all times. 

Philosophy of “dynamic readiness,” 
Anderson said, requires fast logistic 
reaction which begins when a weapon 
system reaches the active inventory and 
lasts until the system is phased out. To 
fill this requirement, AMC has insti- 
tuted a series of new operational tech- 


niques along with three major changes 
in supply methods: 

• Commodity management, which is 
integration of complete systems at cen- 
tral supply "supermarkets." Previously, 
replacement of high priority compo- 
nents in a single system could have 
required orders to a number of depots. 

• Selective item management in which 
high usage parts are identified and 
segregated. The Republic F-105 system, 
for example, contains 60,000 replace- 
ment items, only a small percentage of 
which will be selected for high priority 
treatment. 

• Direct support, by moving items from 
supply sources to the user without di- 
versionary stops at intermediate supply 
depots. Direct support already has per- 
mitted USAF to phase out overseas 
logistics facilities, as well as manv in 
the U.S. 

In addition to electronic processing, 
Anderson said, AMC is continually im- 
proving operational techniques by 
faster deliveries, using contract and 
MATS airlift for all premium ship- 
ments; advanced packaging, on which 
USAF spent S750 million last year to 
assure survival of materials, and auto- 
mated materials handling. 

With its new methods, AMC has re- 
duced the aircraft out of commission 
because of parts rate (AOCP) from a 
1952 figure of 8.9% to 2.7% todav. 
SAC bombers had a 14.2% AOCP rate 
in 1952; today's figure is .1%, Ander- 
son said. Average shipment time for 
high priority items from U.S. to over- 
seas has been ait from 12 days to six, 
and routine shipment time has been re- 
duced by a third. 

Air Force supply procedures arc com- 
plicated by the need to blend the dis- 
tinct requirements of aircraft, missiles, 
unmanned and manned spacecraft, 
Anderson said. 

Installation of two International 
Business Machines 705 computers at 
San Bernardino Air Materiel Area has 
permitted continuous stock level moni- 
toring of the 56,000 parts in Thor, 
41.000 parts in Titan and 56,000 parts 
in Atlas. Usage rate in recycling and 
exercising missiles when they become 
operational can be determined by com- 
puters so that a yardstick is available 
on whether production of a specific 
item should be speeded up, slowed 
down or stopped. 

By 1962, Ogden AMA, which will 
be the major assembly point for 
Minutcman, will have the same capabil- 
ity, Anderson said. 

The AMC commander said USAF 
contract management needs strengthen- 
ing, but added in some cases readiness 
and economy cannot go hand-in-hand. 
Legitimate criticism of procurement 
and pricing management is desired and 
is the basis for improvement, Anderson 
pointed out. 
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On guard against air attack— The Martin Missile Master 
electronic air defense system will protect ten major metropolitan 
areas by year’s end. First installations have been delivered ahead 
of schedule and are now operational. According to the Army, 
Missile Master “will provide the most efficient and economical 
control and distribution of firepower available for the defense of 
strategic areas in the continental United States.” 
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North American Wins 
Army Drone Contract 

Washington— North American Avia- 
tion's Columbus Division has received 
a S3.9 million Army contract to pro- 
duce and flight test supersonic drones 
for use as targets in Nike and Hawk 
missile air defense crew training. 

Army also has awarded a S3 million 
production contract to Beech Aircraft 
Corp. for the Model 1025 air defense 
missile target. Drone was developed 
as the KDB-1 by the Navv. It has 275 
kt. speed, 40,000 ft. ceiling and one- 
hour endurance. KDB-1 is JATO or 
catapult-launched and is 13.5 ft. long 
and has a 12.5 ft. wing span. 

The supersonic competition, in 
which more than 20 companies partici- 
pated. was started more than a year ago 
when the Armv pushed development of 
a versatile, high performance drone for 
both high and low altitude use (AW 
May 25. 1959. p. 32). North American 
vehicle will be 19 ft. long and one foot 
in diameter. 

A 6-ft. triangular wing section, re- 
movable for low-altitude missions, can 
be fitted in the field for medium and 
high altitude flight. 

Both winged and wingless configura- 
tions will be controlled by 3.5 ft. all- 
movable stabilizers. 

The ground-launched drone will be 
capable of variety of speeds from tran- 
sonic at sea level to Mach 2 at 50,000 
ft. 

Target will be launched by a solid 
fuel rocket motor, located under the 
body and dropped after burnout. Ram- 
jet sustainer is located on top of the 
vehicle. Marquardt Corp. will build the 
sustainer motor; contract has not been 


awarded for the rocket motor. Recov- 
ery will be by parachute. 

Army earmarked S4.7 million for tar- 
get drone research, development, test 
and evaluation in Fiscal 1960 in a total 
target drone budget of S35.8 million. 
Fiscal 1961 Army target drone budget 
requests total $28.5 million, all for 
procurement. 

IAM Ratifies Pact 
At Douglas Plants 

New two-year contract involving In- 
ternational Assn, of Machinists' bar- 
gaining units at three Douglas Aircraft 
plants and Douglas facilities at four 
plane and missile bases was ratified last 
week. Pact covers 12,000 workers at 
plants at Santa Monica, Long Beach 
and El Segundo, Calif., at Vandenberg 
and F.dwards AFBs, Cape Canaveral. 
Fla. and White Sands, N. M., proving 
grounds. 

Contract terms provide for a 4 cent 
cost of living increment to be incorpo- 
rated into the basic wage, plus fringe 
benefits worth 85 cents an hour. Work- 
ers will get a 7 cent hourly wage raise 
in the second year. 

In another labor dispute, negotiations 
last week broke down between the IAM 
and Lockheed Missiles and Space Divi- 
sion when agreement could not be 
reached over job classification and se- 
curitv provisions. Talks were recessed 
by federal mediators and pickets re- 
mained at Lockheed facilities at Sunny- 
vale. Van Nuys. Santa Cruz, Calif., 
facilities and at Vandenberg AFB. 

Strikers also continued to picket eight 
plants of United Aircraft Corp. in Con- 
necticut. although talks between man- 
agement and two unions, the IAM and 


United Auto Workers, were still under 

In Dallas, contract talks between 
Chance Vought and the UAW report- 
edly were centered on the length of a 
new contract, with the union demand- 
ing a one-vear pact and Chance Vought 
insisting on two years. Sources said 
agreement had been tentatively reached 

Bell Helicopter has been negotiating 
at Fort Worth with two UAW locals 
(production and office workers) on rc- 
opener sections involving vacations, re- 
tirement and paid holidays. The com- 
pany has offered an improved pension 
plan and says it is willing to discuss 
retirement. Negotiations currently are 
halted; union members have stayed 
away or walked off their jobs five times 
since May 27; the last walkout took 
place June 29. Pickets also appeared 
last week at Bell's Buffalo, N. Y.. plant 
where similar clauses arc open for ne- 
gotiation. 

Boeing Airplane Co. is negotiating 
with the IAM on a company-wide basis, 
involving facilities at Seattle, Wash., 
where the contract expired last Sept. 1, 
and at Bocing-Wichita, where the con- 
tract expired June 22. Production had 
not been interrupted, as of late last 
week. 

Boeing offered a wage increase of 
8 cents an hour for the first year and 
an additional 6 cents in the second year 
last Apr. 29; on June 17, this offer was 
increased by 2 cents in the first year 
and another cent in the second year. 

Negotiations also are under way be- 
tween the IAM and Rohr Aircraft Co., 
which has plants at Chula Vista and 
Riverside, Calif. Contract expires on 
July 9. Primary issue currently is 
seniority rights. 
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Tiros Interrogation 
Discontinued by NASA 

Washington— Interrogation of the 
Tiros I photographic weather satellite 
has been discontinued temporarily be- 
cause the weakened condition of its 
batteries has been causing erratic oper- 
ation since early in June. 

Tiros’ orbit recently has been keep- 
ing it in the earth’s shadow a great deal 
of the time. Lack of sunlight reduces 
battery-charging capability of solar cells, 
and low internal temperature may have 
affected internal circuits. It norv is in 
sunlight most of the time, and at- 
tempts to obtain television transmis- 
sion of cloud cover photographs from 
its wide- and narrow-angle cameras may 
be resumed, National Aeronautics and 
Space Administration said. Tiros was 
launched last Apr. 1 and has transmit- 
ted more than 25.000 pictures. 

Meanwhile, the National Science 
Foundation has established a National 
Center of Atmospheric Research and 
named Dr. Walter Orr Roberts of the 
University of Colorado’s High Altitude 
Observatory' as its director. The foun- 
dation also’ awarded the University Cor- 
poration on Atmospheric Research a 
S 500,000 contract to assist in creating 
the center. 

After two years of consideration, the 
foundation decided to establish the 
small center rather than a larger na- 
tional institute urged by several advisory 
groups. NSF Director Dr. Alan T. 
Waterman said the scientific commu- 
nity generally agrees that "universities 
should continue to play the leading role 
in basic research in the atmospheric 
sciences." 

Supersonic Transport 
Called Vital to U. S. 

Washington-An intensive program 
for development of supersonic trans- 
ports must be initiated in the "very 
near future” if the U. S. hopes to retain 
its present role in international air 
transportation, the House Committee 
on Science and Astronautics warned last 

In a report on supersonic transports, 
the committee said the nation that is 
first to produce such an aircraft will 
take the lead in air transportation. The 
report criticized the National Aero- 
nautics and Space Administration for 
“what appears to be a reluctance on the 
part of NASA to assume management 
responsibility for any possible future 
program of research and development 
of a supersonic commercial transport." 

Committee recommendations were: 

• That complete development of the 
North American B-70 Mach 5 bomber 
move ahead quickly, since the B-70 pro- 


gram is closely tied in with the possible 
future development of a supersonic 
commercial transport. 

• That Congress make available the 
money necessary to develop the super- 

• That NASA take immediate steps to 
assume leadership in devising an appro- 
priate development program because of 
its “broad and very clear responsibilities 
in the field of aeronautical research and 
development.” 

The committee directed that NASA 
submit its detailed proposals to Con- 
gress as they arc developed, together 
with recommendations for appropriate 

Renegotiation Urged 
As Permanent Law 

Washington-House Armed Services 
Committee has recommended that re- 
negotiation be made permanent law as 
"an integral part of the way of doing 
defense business for the foreseeable 
future" in a report on Defense Depart- 
ment procurement practices. 

The present renegotiation law expires 
)une 30, 1962. 

“The high incidence of negotiated 
contracting which is dependent, exclu- 
sively in some instances, and heavily in 
others on ‘estimating’ is fraught with 
dangerous possibilities of ’unjust en- 
richment' at public expense." the com- 
mittee, headed bv Rep. Carl Vinson 
(D.-Ga.). said. ' 

“There has been a concentration of 
production facilities in the hands of a 
relatively small production base in which 
the government is heavily interested. 
This segment of industry, therefore, is 
the beneficiary of public necessity. Its 
position in relation to commercial en- 
terprise and private taxpayers in the 
whole country, who support defense in 
equal measure demands that their for- 
tuitous circumstance of position and 
place, shall not, by concentration of 
contracts produce excessive profits." the 
report said. 

The committee report was promptly 
followed by House passage of legisla- 
tion— also recommended in the report- 
aimed at increasing formal advertised 
bid contracting, increasing competition 
in negotiated contracting and establish- 
ing controls over fixed price incentive 
contracts (AW June 20. p. 75). 

The measure, sponsored by Vinson, 
would require contractors on incentive 
type contracts to certify that their cost 
data is accurate at the time of negotia- 
tion of the target price, and at the com- 
pletion of the contract an audit would 
be required to ascertain that the costs 
actually were accurate before the con- 
tractor could receive an incentive pay- 
ment for savings from the target price. 

Incentive contracts have been widely 


used by Air Force and Navy in aircraft 
and missile procurement, and they ac- 
count for approximately 50% of USAF 
and 12% of Navy procurement dollars. 

The House Armed Services report 
made these comments on different types 
of defense procurement contracts: 

• Cost-plns-fixcd-fcc. This is a “high 
cost" operation. “The disturbing factor 
is the increasing use of this type of 
contract.” 

• Firm-fixcd-pricc. This is "the tried 
and proven method, and when backed 
up by statutory renegotiation, can be 
a useful price tool. . . ." The report 
urged its wider use. 

• Price redctemiinable, and the alterna- 
tive fixcd-price-incentive. “The price rc- 
determinable contract offers probably 
the soundest and more exact approach 
to the problem because of its reliance 
upon audit rather than estimates.” The 
incentive type, as veil as cost-plus-fixed- 
fee type, "are shrouded in the gravest 
doubts as to their effectiveness as con- 
tractual instruments." 

Senate Group Seeks 
Acceleration of B-58 

Washington — Senate Preparedness 
Subcommittee, headed by Sen. Lyndon 
Johnson (D.-Tex.), has urged an ac- 
celeration of Army modernization and 
the Air Force Convair B-5S bomber 
program. The reports urged the Secre- 
tary of Defense to study and take ac- 
tion on the two proposals. 

The subcommittee said that the B-58 
program “has been beset with funding 
difficulties, including the training pro- 
gram. which has been supported with 
only minimum funds and that the 
first operational B-58 wing has been 
delayed from June. I960 to January, 
1961. In transmitting the report, John- 
son commented that "a large percent- 
age of the current operational manned 
bomber inventory is obsolescent and is 
not being replaced at a rate which 
would ensure the acquisition and main- 
tenance of the most technologically ad- 
vanced strategic strike force." 

The weapons needed for Army mod- 
ernization, the subcommittee observed, 

The report gave these details on the 
status of Army missile requirements: 

• Little John. "Substantial quantities 
arc needed.” 

• Sergeant. “Only one-sixth of the 
active Army requirements are under 

• Pershing. “Only two are on order at 
present." 

• Hawk. "Only one-third of active 
Army requirements are in production." 

• Redeye. "None are in tne hands of 
troops, although an urgent need exists.” 

• Davy Crockett. "Hundreds are on 
order when thousands are required.” 
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Evaluations are under way on ad- 
vanced ICBMs beyond Minutcman to 
exploit gains in propulsion and guid- 
ance areas, according to Dr. Joseph V. 
Charyk, under secretary of the Air 
Force. Trend is toward a smaller ICBM 
with substantial payload capability, he 


Four-seat helicopter based on the Mil 
Mi-1 is being developed by the Soviet 
Union, according to Pravda. The new 
Soviet helicopter is amphibious and has 
a maximum range of 310 mi. when 
equipped with additional fuel tanks, ac- 
cording to designer Mikhail Mil. The 
Mi-1 's range is 400 mi. 


Leon A. “Jake" Swirbul, president 
of Grumman Aircraft, died on June 
28 at the age of 62. Swirbul. one of the 
founders of Grumman in 1929, had 
been president of the corporation since 
1946. 

Douglas A4D Navy attack aircraft 
powered by the Pratt & Whitnev J52 
engine (A\V May 9, p, 23) will be desig- 
nated the A4D-5. The 8.500 lb. thrust 
J52, lighter than the J65 powering pres- 
ent A4Ds. will provide a 27% range 
increase. Other changes include an 
ejection scat providing ground-level bail- 
out capability. 

Kaman Aircraft Corp. has been 
awarded a S488.000 contract by Wright 
Air Development Division to apply a 
rotary' wing recovery device. KRC-4 
Rotochute. to space capsules, nose cones 
and rocket boosters. Rotochute weighs 
196 lb. and utilizes helicopter-like 
blades for controlled descent. 


Eastern Claims Strike 
Damages 


Eastern Air Lines last neck amended 
its June 7 complaint against the Air Line 
Pilots Assn, by asking for $1L4 million 
in punitive and other damages. 

The carrier claimed that ALPA mas- 
terminded the walkout that crippled 
Eastern’s operations for the 11 days 
ending June 22. Pilots who wanted to 
return to duty were "threatened and 

airline contended. 

ALPA countered that Eastern's 
amended suit was ‘.‘cither a publicity 



Kiwi-A Prime reactor is now sched- 
uled for first and only full power run 
July S at Jackass Flats. Joint Atomic 
Energy Commission-National Aero- 
nautics and Space Administration proj- 
ect will demonstrate feasibility of nu- 
clear rocket engine. Kiwi-A 3 test will 
be held later this summer. 

Pan American World Airways has 
signed an 589,162.000 contract with 
Air Force for Fiscal 1961 operation and 
maintenance of the Atlantic Missile 
Range. This is 52,932,000 more than 
the previous year’s contract. The com- 
pany's fixed fee remains the same as it 
was for Fiscal 1960-51.75 million. Pan 
American assumes a number of techni- 
cal functions previously performed by 
its principal subcontractor. RCA. in- 
cluding evaluation and monitoring of 
instrumentation contracts and most 
range instrumentation planning. 

Soviet Union claims new world speed 
and distance records for helicopters 
flown by women. A single-rotor Mi-1 
helicopter piloted by Tatiana Russiyan 
covered a 500-km. closed course at an 
average speed of 142.642 km. per hr. 
(8S.5S mph.). Flight started and ended 
at Moscow's Tushino Airdrome. 

Senate Appropriations Committee 
last week recommended abolishing a 
558 million limit set by the House on 
spending of Atomic Energy Commis- 
sion funds for the reactor part of the 
Aircraft Nuclear Propulsion program. 
Committee approved the over-all AEC 
figure of S73 million for the program, 
S41.5 of which is for the General 
Electric direct cycle engine and S27.5 
million for the Pratt & Whitney indi- 
rect cycle. If the limit remains in the 
bill, GE is expected to have to absorb 
most of the S9 million cut in reactor 


Army-Chrysler Jupiter has been elimi- 
nated as a target missile for Nike Zeus 
anti-missile tests, and construction has 
been halted on the Jupiter launch site 
at Johnston Island. Eighteen USAF- 
Convair Atlases will be bought instead 
for firing from Vandcnbcrg AFB. Calif, 
under Army direction, and Atlases fired 
by USAF training crews also will be 
used as targets. 


Avto 748, British turboprop feeder- 
liner, made its first flight recently after 
17 months from the time a decision 
was made by A. V. Roe to proceed with 
the project. 


American Machine & Foundry Co. 
has been awarded an SSI, 567.000 USAF 
contract for construction of 36 launcher 
systems for the Titan ICBM. AMF 
will produce the systems at its Titan 
production division, Greenwich, Conn., 
and at the company’s Buffalo, N. Y„ 
plant and will install them in four vvest- 


Avianca has selected the Boeing 
720B intermediate range jet transport, 
powered by Pratt & Whitney JT3D-1 
turbofans, for jet service between New 
York, Jamaica and Colombia. Order is 
for two aircraft at a cost of 51 31 million. 

Cnrtiss-Wright will move its Skvdart 
rocket-powered target program (AW 
July 6, 1959, p. 85) from Santa Barbara, 
Calif., Division to the Propeller Divi- 
sion at Caldwell. N. J., following 
USAF decision not to use Skvdart in 
operation training. Company instead 
will build 20 targets for U.S. Navy’s 
Sidewinder training program. In an- 
other Santa Barbara move, C-W’s small 
gas turbine project goes to Aeronautical 
Division at Wood-Ridge, N. J. Per- 
sonnel are being given transfer oppor- 
tunities. Santa Barbara will retain 
avionic work, under general manager- 
ship of Jack O. Charshafian. 

Discoverer 12 satellite last week 
failed to enter orbit when Thor Agcna 
vehicle apparently did not generate suf- 
ficient velocity after launch from Van- 
denberg AFB, Calif. It was the fifth 
failure in 12 shots. 


Soviet Rocket Tests 
Washington— Soviet Union will launch 

ctv into the Central Pacific brtvvwn 
July 5 and July 31 “for scientific tc- 
search and experimental designing in 
the sphere of space problems." the Rus- 

Russia warned aircraft and ships to 
stay clear of a 50,000 sq. mi. area some 
1,000 mi. southwest of Hawaii. The 
area is about 150 mi. farther to the 
southeast— and therefore farther from 

for similar tests earlier this year (AW 
Jan. 18. p. 29). Tass said five rockets 
will be fired without their final stages. 

Tass said the type of rocket tested 
last lanuary was used to launch the 
5-ton Sputnik IV spacecraft on May 15 
(AW May 23, p. 27). 
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AIR TRANSPORT 


Cargo Award Spurs Turboprop Activity 


Small carriers win Logair contracts worth $25 
million; force cutbacks for Slick, AAXICO, Resort. 


By David H. Hoffman 

Scott AFB, III.— Military Air Trans- 
port Service last week awarded four 
small U. S. carriers more than $25 mil- 
lion in Logair contracts after a bidding 
contest that promised to spark these 
repercussions within the industry: 

• High dollar turnover for Capitol Air- 
ways, Inc., World Airways, Inc., Zantop 
Air Transport, Inc., and Riddle Airlines, 
Inc.-the four successful carriers. 

• Phase-in of the first all-cargo, turbo- 
prop transports to enter U. S. commer- 
cial service— Armstrong Whitworth's 
AW.650 Argosv and Lockheed's 
C-130B Hercules.' 

• Drastic revenue cutbacks for Slick 
Airways, Inc., AAXICO and Resort 
Airlines, Inc.— three carriers that last 
year shared the bulk of Logair business. 

• Full commercial certification for the 
C-130B. 

Mileage Increase 

The contracts, effective through 
Fiscal 1961, total 33,918,110 route 
miles and a volume of $25,301,185. 
They involve about a 13% increase in 
Logafr scheduled mileage, a 25% in- 
crease in Logair annual expenditures 
and a substantial increase in the cargo 
capacity of the Logair fleet. 

Monetarily, Capitol emerged from 
the competition on top with $10,556,- 
402.37 worth of contracts to provide 
Curtiss C-46 service on four route pat- 
terns encompassing 19,575,500 stat. mi. 

An uncertificated carrier that special- 
izes in hauling parts for Detroit’s auto- 
motive industry, Zantop won a $5,289,- 
409.96 contract to carry Air Force 
“outsize cargo" (AW Mar. 14, p. 39) 
along two long-range route patterns 
totaling 4,878,200 stat. mi. 

To qualify for the contract, Zantop 
agreed to purchase five C-130Bs from 
Lockheed. All Air Materiel Command 
requirements for the carriage of jet 
engines and other bulky hardware be- 
tween aerial ports, Strategic Air Com- 
mand bases and maintenance depots 
within continental United States are 
met by this 135,000 lb. gross weight 

First of the five C-130Bs is scheduled 
for phase-in on Mar. 31, 1961— the 
deadline specified by Air Force when 
it invited 96 U. S. carriers to submit 
outsize cargo proposals about three 


months ago. Last Zantop Hercules is 
scheduled to begin service by June 20, 
1961. According to Lockheed, fiv-awav 
price of the C-130B is about $2.5 mii- 

Conferences with Lockheed person- 
nel in Marietta, Ga., convinced Zantop 
that it could quote a C-130B plane mile 
price of $1.97 to the Air Force and still 
cam a reasonable return. 

Pending delivery of the C-l 30Bs Zan- 
top will fly its new routes with eight 
Douglas C-54s. These aircraft were ac- 
quired from Lockheed, a Miami broker, 
AAXICO, Twentieth Century Airlines 
and two maintenance outfits in Cali- 

Riddle, which won a $4,968,516.32 
outsize cargo contract covering 4,598,- 
300 route miles, bid on the basis of a 
five-plane purchase of AW.650s. Cost- 
ing about $1.31 million each, the Ar- 
gosies are programed to enter Riddle 
service beginning Dec. 20. Last aircraft 
will be introduced by Feb. 10, 1961, 
according to present schedules. In the 
interim, Riddle will operate 10 C-46s 
along Logair routes. 

World, a supplemental air carrier 
based in Oakland, Calif., broke into 
Logair business with a 5,110,300 stat. 
mi. contract worth $4,486,856.57. Af- 
ter learning of the contract's award, 
World leased five C-54s, bringing its 
combined fleet to eight C-54s and four 
DC-6A/B aircraft purchased earlier 
from American Airlines. It also hired 
54 additional pilots and increased its 
labor force from 80 to 275 personnel. 

To illustrate the highly competitive 


Slick Diversifies 

Slick Airways, Inc., will purchase the 
Illinois Shade Cloth Corp. for $6 mil- 
lion as part of a diversification plan to 
broaden its financial base. 

Illinois Shade Cloth, the country’s 

shade cloth, earned $500,000 on sales 
of S8 million in 1959. 

function of the acquired corporation 

Slick drew about half of the purchase 
price from working capital and the other 
half from long term bank loans, accord- 
ing to A. W. Johnson, the carrier's 


character of the Logair bidding, and the 
role it can play in a small carrier’s finan- 
cial future. Slick lost out to World by 
only $921.43. As a direct result. Slick 
will lay off 120 employes, including 
about 65 pilots, and dispose of nine 
aircraft on the used plane market. 

The carrier also is seriously consider- 
ing cancellation or postponement of its 
commitment to purchase two Canadair 
CL-44 four turboprop freighters that 
are due for delivery next year (AW June 
27, p. 41). Only by diversifying into 
other fields, a Slick management source 
reports, can the carrier hope to keep its 
organization intact. 

Last stable revenue source for Slick 
is its regular MATS transocean contract, 
which expires on Sept. 30. 

In an attempt to cut lead time on 
C-130B deliveries, Lockheed apparently 
has reversed its decision to seek a unique 
“turbine power, all cargo" certificate 
that would authorize commercial car- 
riers to use the Hercules on the Logair 
mission. As of last week, the company 
intended to put the aircraft through a 
full Federal Aviation Agency certifica- 
tion program, feeling that in the long 
run this approach would prove less time- 
consuming. Certification of the trans- 
port should take at least six months. 
Proving Program 

Armstrong Whitworth, meanwhile, is 
just concluding a European route prov- 
ing program with its AW.650, to be fol- 
lowed this month by British certifica- 
tion of the 88,000 lb. gross weight 
transport. 

This certification, Armstrong Whit- 
worth believes, should satisfy the Fed- 
eral Aviation Agency after 12 minor 
items on the AW.650 have been added 
or modified to American standards. 
They include fire protection in cargo 
and baggage compartments, high inten- 
sity wing lighting, flare installations, 
rearranged flight engineer's seat and 
flap and radio console changes. 

Officers representing three of the four 
low-bidding carriers emphasized to 
Aviation Week that sharply increased 
profits probably would not go hand-in- 
hand with the Logair contracts. Cap- 
itol's President Jesse F. Stallings 
pointed out that his company had to 
bid about 54 cents per C-46 aircraft 
mile to win this year’s contract. 

Last year, Capitol landed a Logair 
contract by bidding 59.5 cents per mile, 
Stallings said. 

A mainstay of Logair for six years, 
Capitol will fly 40 C-46s on its new 
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First Photo Shows Soviet Tu-124 Turbofan Transport 

First photo of Soviet Tu-124 transport confirms report in Aviation Week June 6 issue, p. 37, that this aircraft is powered bv two 
Soloviev turbofan engines. The Soviet Union has begun serial production of the Tu-124. according to an interview with the aircraft's 
designer. Andrei Tupolev, published in Pravda. The turbofan engines arc said to give the transport outstanding fuel economy. Tupolev 
told Pravda the Tu-124 cruises faster than the Tu-104 and has a maximum speed of about 1.000 km. (620 mph.). Tire Tu-104 has a 
maximum speed of 560 mph.; the Tu-104A's maximum speed is 600 mph. The Tu-104B lias flown at 631 mph., according to the Soviets 
(AW Aug. 10, p. 27). The aircraft seats 44 passengers in its threc-section cabin, which is equipped with tables and 24 chairs, plus 20 
folding scats. The Tu-124 resembles the Tu-104 in external configuration. 


routes. Twenty of the aircraft will be 
leased from AAXICO, last year's lead- 
ing Logair carrier. To cope with its 
new commitments, Capitol plans to add 
190 more pilots to its present roster of 
160. 

For Riddle— a carrier with operating 
costs in excess of revenues by $7.5 mil- 
lion over the past four years— the Logair 
award may be a financial lifesaver. As- 
suming that the contract can be rene- 
gotiated for two additional years. Riddle 
would be assured of an extra $20 to $25 
million in gross revenues jrayablc 
through Fiscal 1963. 

Terms of the actual contract, how- 
ever, hinge this privilege of renegotia- 
tion upon the availability of the funds, 
the continuation of airlift requirements 
as well as the satisfactory performance 
by the carrier. 

Nevertheless. Riddle, with a guaran- 
teed daily schedule of 12,600 mi, and 
five modern freighters in its fleet, is at 
least anchored to withstand the impact 
of heightened trunkline competition for 
available air cargo. 

Riddle bid the Argosv at $1.65 per 
pi: ic Ic d feels that one AW.650 
is equal to at least two C-46s in cargo 

Zantop Plans 

Now a daily operator along routes 
that stretch from California to Pennsyl- 
vania. Zantop intends to base its C-54 
fleet at Macon, Ga., and Travis AFB. 
Calif. When the C-130Bs are phased 
in next spring, Olmstead AFB at Mid- 
dletown, Pa., will be substituted for 
Macon and the C-54s will be phased 

Zantop’s agreement with the manu- 
facturer includes a clause that Lock- 


heed will oversee transitioning of Ilcr- 

Tlic season of peak activity for Zan- 
top. which coincides with automobile 
manufacturers' changeover to 1961 
styles and which just now is getting 
under way. complicates the carrier's in- 

g t o i of Logair sen-ice. 

The long-standing argument over 
whether the military should do business 
with non-certificate'd air carriers was re- 
vived by Zantop's capture of the $5 
million Logair contract. 

Certificated carriers contend that only 
they return a real contribution to the 
industry— in equipment development 
and Civil Reserve Air Fleet participa- 
tion, for example. At the same time, 
their higher costs, hugely stemming 
from unionized labor forces, are handi- 
capping them in the scramble for gov- 
ernment contracts. 

Thus the certificated airlines, which 
include Slick in the cargo field, main- 
tain that Air Force airlift augmenta- 
tion contracts should be awarded only to 
those carriers directly responsible to 
the Civil Aeronautics Board. 

Congress Extends 
Life of Supplemental 

Washington— Congressional approval 
last week of stopgap legislation extend- 
ing the operational life of supplemental 
airlines may have set the stage for a 
full-scale investigation next year of the 
carriers’ status by Senate and House 
aviation subcommittees. 

Pointing out that sufficient time is 
needed to study supplemental author- 
ity, which was challenged by the U.S. 
Court of Appeals as illegally granted by 


the Civil Aeronautics Board (AW June 
6. p. 43), legislators approved bills which 
would permit the airlines to continue 
under their present authority. House 
set a one scar limit, and the Senate 
approved the authority for two years. 
Agreement on the extension rime limit 
was expected late last week. 

Earlier, the airlines averted a June 7 
court deadline, which would have had 
the effect of suspending their opera- 
tions. by asking the Supreme Court to 
review Appeals Court decision. The 
carriers have thus been able to continue 
unrestricted domestic charter operations 
and their 10-trips-a-month authority be- 
tween any two cities pending either 
action on the Supreme Court appeal or 
legislative relief from Congress. 

Congress clearly indicated that it 
acted only in the interest of granting 
the airlines a reprieve from the court 
order and that it may consider curbing 
some of the supplemcntals' operating 
privileges in the future. 

A bill offered by the CAB would 
grant the airlines permanent certificates 
for limited operations, while rckixing 
some of the financial standards cur- 
rently applied as a fitness qualification 
for certification. No action was taken 
on the Board proposal. 

Rep. Harold R. Collier (R.-Ill.) noted 
that he had intended to amend the 
stopgap legislation to confine supple- 
mental airlines to charter operations, as 
suggested in the past by CAB Vice 
Chairman Chan Cumcy, “which I am 
convinced is their proper sphere,” but 
had refrained from doing so because of 
hearings planned for next year by House 
Commerce Committee. Senate Com- 
merce Committee also plans hearings 
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Yanagita Calls for Lower Fares 
To Prevent Excess Competition 


Washington— Scijiro Yanagita, presi- 
dent of Japan Air Lines, called for 
lower fares, better service and pooling 
arrangements last week as means of pre- 
venting excessive competition that 
could force flag carriers of smaller na- 
tions out of business. 

In an address here before the Avia- 
tion/Space Writers Assn., Yanagita, 
who is also president of the Interna- 
tional Air Transport Assn., said he does 
not believe there is too much competi- 
tion on international routes at the pres- 
ent time. He noted, however, that in- 
creased capacity of jet aircraft poses a 
threat of available scat mile increases 
that could further depress revenues and 
create new deficits. 

“Unless an airline can operate at a 
profit, it should not stay in business, 
unless its government wants it to stay 
in business so badly that it is willing to 
underwrite its losses. This is not, in my 
opinion, either practical or sensible . . . 
I assure you that unless Japan Air Lines 


can operate at a profit, our government 
will tell us to get out of business, and 
I assume that other airlines are faced 
with similar situations,” he said. 

Yanagita said that lower fares, better 
service and more comfort will “allow 
more airlines than exist today to carry 
more people farther and with greater 
frequency and still make an operating 
profit.” He suggested that one solution 
to the problem of aircraft utilization 
stemming from larger aircraft lies in 
pooling of equipment, traffic and main- 
tenance and "in some cases even pool- 

Thc industry’s “great hope is that 
fares will go down.” Yanagita observed. 
With prices down, he said, travel will 
be stimulated and aircraft will be op- 
erated at adequate load factors. 

Yanagita opposed complete and open 
exchange of all traffic information, 
which has frequently been proposed in 
the past as a means of controlling flight 
frequency and aircraft capacity. He 


admitted there is room for exchange of 
such information on a voluntary basis 
but added that compulsory exchange 
would damage free competition and 
would "actually make every member of 
IATA a member of an international 

On the subject of Russia’s role in 
international air transportation, Yan- 
agita emphasized that Aeroflot, the 
Soviet airline, has been formally invited 
to join IATA. He said the invitation 
has not been accepted and added that 
"personally, I would be pleased to sit 
at the conference table with the direc- 
tors of Aeroflot." 

He said he hoped that Russia will 
case restrictions such as those prevent- 
ing polar flights over Siberia but noted 
that, until the USSR elects to be repre- 
sented in IATA, “I, for one, assume 
she is disinterested in international avi- 
ation, preferring to operate along the 
lines of a domestic service.” He said 
that 100 years ago, Japan gave up such 
a doctrine of isolationism and added: 

“Perhaps Russia will some day do the 
same. Meanwhile, whether the rest of 
the world is to be permitted across 
Russia’s vast lands is for the USSR to 
decide— not for IATA to discuss.” 
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Engineers Ask Broader FAA Regulation 


Washington— Flight engineers’ de- 
mands that any new Federal Aviation 
Agency regulations provide more formal 
and detailed recognition of engineers 
as technical specialists necessary to safe 
airline operations were opposed by the 
airlines and Air Line Pilots Assn, at 
FAA hearings last week. 

Air Transport Assn, urged that FAA 
drop its present requirement for flight 
engineers on all transport aircraft ex- 
ceeding a gross takeoff weight of 80,000 
lb. and asked that the decision to use 
an engineer, along with standards for his 
training, be left to the judgment of car- 
riers and manufacturers. ATA testified 
during a general review of FAA flight 
engineer rules. 

Air Line Pilots Assn, backed the ATA 
stand and said that existing jet aircraft 
designs require more demanding naviga- 
tion and communication duties than 
mechanical work. Because of this, 
ALPA said it is increasingly important 
that all crew members be qualified to 
relieve each other, thus requiring a 
closely coordinated flight deck layout 
without separate flight engineer sta- 

FAA ruled out any debate at the 
hearings on the third pilot issue and 
served notice on ATA that the full 
hearing agenda would be considered. 
The association had noted “grave con- 
cern” over the degree of standardiza- 
tion, regulation and special flight engi- 
neer duties suggested by the hearing 
agenda, calling them “incompatible” 
with industry experience. 

Flight Engineers International Assn, 
told FAA that its 80,000 lb. gross 
weight rule is basically sound and 
should remain in effect, regardless of 
the number of engines involved. The 
need for close monitoring of power- 
plants bv the engineer is intensified on 
twin engine aircraft exceeding this 
.'weight limit, the union said. 

Aircraft cockpits should be designed 
with built-in crew coordination, permit- 
ting the engineer to monitor and adjust 
all necessary instruments and controls 
without leasing his seat, according to 
FEIA. The engineers contended that 
many instruments are too small for 
adequate daylight reading and others 
are difficult to read at night because 
of the low level of illumination required 
by the pilots. They also feel that pres- 
ent operating manuals fail to clearly 
spell out specific crew member duties 
and should be clarified to reflect new 
civil air regulations being considered at 
the hearing. 

New jet aircraft are so complex that 
it is nearly impossible for flight engi- 
neers to keep qualified on more than 
one type, FEIA said. The union urged 


FAA to change its rules to require type 
ratings for specific aircraft, proficiency 
checks every six months and accurate 
records. Exact duties of the engineer 
also should be spelled out by FAA to 
include such items as preflight inspec- 
tion, inflight maintenance, operation of 
powcrplant system controls and in- 
formation on mechanical malfunctions, 
the union said. 

Training and certifications for flight 
engineers “borders on the ragged edge 
of safety," said FEIA, and fails to pro- 
vide minimum standards. Present regu- 
lations. the union charged, are open to 
wide interpretation so that training pro- 
grams vary from airline to airline and 
must be brought up to a minimum 
standard of safety. 

“If there was any doubt in our 
minds as to the need for increasing 
training requirements and experience to 
perform the flight engineer function, 
the jet eliminated it,” FEIA President 
Ron Brown said. 

ATA urged that any reference to air- 
craft weight or number of engines be 
dropped from the regulations requiring 
a flight engineer and be replaced by 
an FAA detennination issued as part 
of the aircraft certification. Crew com- 
plement should be specified on the basis 
of demonstrations made by the manu- 
facturer which would point out pilot 
workload and accessibility of controls 
to crew members, according to ATA. 

The airlines also opposed FEIA’s de- 
mands for type ratings for engineers, 
and contended that the new turbine 

TWA Attendants 

New York— Wage increases of &% 
across the board without differential for 
jet aircraft and a reduction in monthly 
flying hours have been awarded to 
hostesses and pursers of Trans World 
Airlines, it was announced by David J. 
Croinbie, vice president-industrial rela- 
tions for TWA. 

Adjusted paychecks retroactive to 
May 1, 1959, will be mailed to hostesses 
and pursers by July 1 5, Mr. Crombie 
said. The awards, following eight 
months of arbitration proceedings, were 
made by a board consisting of David L. 
Cole, chairman designated by the Na- 
tional Mediation Board; Lee Leibik, 
attorney for the Air Line Stewards and 
Stewardesses Assn.; and John P. Mead, 
assistant vice president-industrial rela- 
tions for TWA. 

The increase of 8% in wages will be 
effective from May 1, 1959, to Feb. 1, 
1961, at which time it will be increased 
by another 5% through the life of the 
contract, expiring on Feb. 1, 1962. 


aircraft are not as complex as the en- 
gineers claim. As an example ATA com- 
pared the operational simplicity of 
turbojet engines, such as the J-57, with 
piston engines. 

FEIA countered that while turbo- 
jet engines have fewer total parts, 
there is still a wide difference in in- 
strument control panels between jet 
and piston aircraft. Boeing 707s have 
345 instruments for the pilot and 209 
for the flight engineer, compared with 
the 1049G Constellation which has 
255 pilot instruments and 274 flight 
engineer instruments. In addition, the 
engineers contend, the turbojet air- 
craft has twice as many electrical cir- 
cuit breakers to monitor. 

The airlines believe flight engineers 
should be permitted to hold either a 
flight engineer certificate or commer- 
cial pilot certificate, on the basis that 
they would be subject to current FAA 
training regulations. ATA said such a 
move would be a "recognition in fact” 
of the current airline practices, since 
many carriers employ pilot-qualified en- 
gineers while others have mechanic 
qualified engineers. 

FAA should adopt the concept that 
the flight engineer’s primary purpose 
is to assist the pilot and direct its ef- 
forts towards regulating flight crews as 
a unit, ATA said. Airlines opposed any 
further expansion of training regu- 
lations for flight engineers on grounds 
that existing regulations already require 
the carriers to have their training pro- 
grams approved by FAA. 

Win Wage Boost 

Hostesses who flew jet aircraft before 
May 1, 1959, will receive retroactive in- 
creases from the day they started flving 
jets. In addition, expense allowances for 
domestic hostesses have been increased 
from 32 to 35 cents per hour of flying 
time, retroactive to May 1, 1959. 

Maximum jet flying hours have been 
established at 781 hr. per month for 
domestic and 2351 hr. per quarter for 
international cabin attendants. Piston 
flying hours remain unchanged. Newly 
established flving hours on jets are to 
become effective bv Sept. 1, 1960. For 
international cabin attendants flving 
more than 70 hr. in any one month, 
premium rates were increased from 
$3.75 to $4.25/hr. 

The union had asked for a higher 
rate of pay on jet aircraft than on piston 
aircraft, which was not allowed. The 
union was also denied its request to 
represent foreign attendants who fly 
TWA aircraft beyond European gate- 
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Capital Asks to Drop Light Traffic Points 


Washington-Capital Airlines asked 
the Civil Aeronautics Board last week 
to eliminate points on its system which 
"possess local sendee and low traffic 
density characteristics” as a means of 
strengthening its present route structure. 

In a letter to Board Chairman Whit- 
ney Gillilland, Capital President David 
H. Baker said that elimination of sendee 
to such points would permit the carrier 
to accelerate the retirement of its DC-? 
and DC-4 fleets. He said this would 
eliminate repeated cycles of costly over- 
hauls and modifications and that as a 
short-haul regional trunkline, the air- 
line is in no position to re-equip with 
new aircraft to serve uneconomic local 
sendee and low density routes. 

Meanwhile, prospects for the car- 
rier's future brightened when it was 
granted a fourth extension in the S33.8 
million foreclosure suit brought against 
it by Vickers-Armstrongs, Ltd.. British 
manufacturer of the Viscount turboprop 
transport operated by Capital. The ex- 
tension gives the airline until July 14 
to answer the complaint. 

In addition, the airline has presented 
a financing program to the British credi- 

Vickcrs has also granted the company 
permission to pay some $225,000 of 
interest due July 1 on its outstanding 
subordinated convertible debentures. 
Capital also is slated to bring its interest 
payments on the Vickers loan up to date 
with a July 1 payment. 

Here are the points which Capital 
wants eliminated from its system: 

• Elimination of Route 41, which serves 
Sault Ste. Marie, Pellston and Traverse 
City. Capital said a local sendee carrier 
has already been recommended to pro- 
vide sendee at these points. 

• Elimination of Wheeling, Morgan- 
town and Clarksburg in West Virginia 
from a route between New York and 
Pittsburgh and the South, Local sendee 
operations have also been recommended 
for these cities, the airline said. 

• Elimination of a route serving Buffalo- 
Erie-Pittsburgh and elimination of Eric 
on a second route serving Buffalo. Capi- 
tal stated in its letter that an initial 
CAB decision has recommended that 
the airline be permitted to suspend 
these sendees and that a Board examiner 
had found that a local service carrier 
should provide this sendee. 

• Transfer of a Norfolk-Elizabeth City- 
Rocky Mount-Raleigh-Greensboro-Win- 
s ton-Salem-Charlotte - Hickory - Ashville - 
Knoxville route to Piedmont Airlines, as 
recommended by the CAB Bureau of 
Air Operations. 

• Elimination of Harrisburg/ Williams- 
port and Elmira from a route serving 
Buffalo. The airline suggested that re- 


placement of sendee to these cities by 
Allegheny Airlines is “indicated to be 
clearly in the public interest." 

• Elimination of Muskegon on its east- 

• Elimination of Raleigh, Greensboro, 
Winston-Salem and Charlotte as inter- 
mediate points on a segment of a route 
between New York and New Orleans. 

• Elimination of Toledo on an east- 
west route. Capital said local service 
between Toledo and Detroit, Youngs- 
town. Akron and Pittsburgh have been 
recommended for a local service carrier 
in the Great Lakes Local Service In- 

• Elimination of a segment of a route 
between New York and Norfolk. Cap- 
ital said that it is certificated together 
with National Airlines to provide sendee 
between Newport News and Norfolk, 
only 2? mi. apart, and between Phila- 
delphia and New York, only 95 mi. 
apart. It added: "Competitive trunk- 
line sendee in these short-haul markets 
makes for an inherently uneconomic 
operation that cannot be justified in the 
public interest under present circum- 

• Elimination of Baltimore on a route 
between New York and the South. The 
airline said three carriers, including 
Capital, are certified at Baltimore on 


Washington— After lengthy hearings 
this year and last. Congress is expected 
to leave the decision of whether regular 
first class mail should be airlifted on a 
space available basis to the Post Office 
Department, which favors the program. 

House Post Office Committee has ap- 
proved legislation, urged by railroad 
interests (AW June if, p. 45), which 
would ban transportation of mail with 
first class postage by air. Even if the 
House were to approve this measure, 
the Senate Post Office Committee can 
be counted on to bury it. The Senate 
committee approved legislation last 
August clarifying the authority’ of the 
Post Office Department to airlift sur- 
face mail in the interests of improving 

While the House group has been 
considering its ban on surface mail air- 
lift, the department has been quietly 
expanding the program. Seven new 
routes, including the first New York- 
San Francisco service, have been added 
in recent weeks, and another 13 new 
routes are scheduled. An estimated 1.5 
billion pieces a year of first class mail 
have moved over the routes established 
since the program was started in 1953, 
and the department expects the 20 new 


this route, and that total traffic flows 
arc inadequate to support sen-ice by 
three carriers. 

• Elimination of Piclimond as an inter- 
mediate point on a segment of the 
route from New York to the South. 
Capital wants Richmond as a terminal 
on its east-west route between Minnea- 
polis and Chicago and Norfolk via 
Washington. 

The airline said it intends to file for 
withdrawal of its applications for route 
extensions pending in six CAB dockets. 

In his letter, Baker stressed that 
Capital’s route structure was originally 
designed to fit operating performance 
of the Boeing 247D and the Douglas 
DC-3. He added: 

"Since then technological progress in 
the aeronautic art has advanced rapidly. 
The progressive advent of pressurized, 
piston-powered aircraft, turboprop air- 
planes and pure jets have clearly out- 
moded operating patterns geared to the 
DC-3 and similar type equipment.” 

He said that Capital, as a regional 
trunk carrier, finds it costly to provide 
volumes of local service and added: 
"Equipment, operational and schedul- 
ing problems are compounded in an 
effort to meet the requirements of both 
local-service and trunkline sendee 


routes to increase this annual volume 
to 2.4 billion pieces. 

In a report to the committee strongly 
opposing the legislation which the 
group adopted. Postmaster General 
Arthur E. Summerfield said that the 
ban would “force millions of postal 
patrons to accept mediocre mail serv- 
ice because the Department could not 
take advantage of modern, more ex- 
peditious modes of transportation even 
though available at no additional cost.” 
He said it would “create a truly chaotic 
condition at a time when the postal 
system is literally bursting at the seams 
with a far greater volume than ever 
before.” 

Discontinuance of mail-carrying pas- 
senger trains, plus the fact that remain- 
ing rail services are scheduled at hours 
attractive to passengers but poor for 
mail, Summerfield reported, has ag- 
gravated the problem of mail service. 
He said 386 mail carrying passenger 
trains were discontinued in 1958 and 
1959 and that discontinuance of 87 
more is contemplated during the first 
six months of 1960. He commented 
that "passenger train sendee is going to 
continue to decrease whether or not 
first-class mail is airlifted.” 


Stalemate Likely on Mail Airlift Ban 
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SHORTLINES 


► Continental Airlines plans to file ex- 
ceptions to Civil Aeronautics Board Ex- 
aminer Edward Stodola's recommenda- 
tion in the Southern Transcontinental 
Case that Continental be denied routes 
from Houston. San Antonio and El 
Paso. Tex., to San Francisco and from 
Dallas/ Fort Worth, Lubbock, Midland' 
Odessa. Tex., and Albuquerque, N. M., 
to San Francisco, Los Angeles and San 
Diego. Calif. Continental says it be- 
lieves it can convince the CAB there is 
a need for a “flexible regional carrier" 
serving these routes. Examiner recom- 
mended a new route for Continental 
from Houston, San Antonio and El 
Paso to Los Angeles, San Diego and 
Long Beach, and the airline said it 
would begin service as soon as the Board 
hands down a final decision in the case. 

► Civil Aeronautics Board has sus- 
pended a United Air Lines tariff revi- 
sion which would have raised coach 
fares more than the tariff increase of 
2; 7- plus $1 which the Board recently 
authorized. 

► Eastern Air Lines began a new all- 
freight sendee last week operated with 
six flights a week, from Miami to At- 
lanta and Chicago using converted 
Lockheed Super-C Constellations. The 
new sendee provides same-day connec- 
tions for San Juan, P. R.. and New 
Orleans and Houston. Eastern had 
previously initiated similar all-cargo 
sendee connecting the New York./Nevv- 
ark metropolitan area with Atlanta, Mo- 
bile. New Orleans, Houston, Miami and 

► Pacific Air Lines was scheduled to 
begin a new weekend excursion fare 
flight from Lockheed Air Terminal, 
Burbank, Calif, to Las Vegas, Nev. 
July 1. The one-way fare of S12.50 will 
apply to the new sendee as well as to 
two daily coach flights Pacific operates 
from Burbank to Las Vegas. 

► Seaboard & Western Airlines lias 
opened a new sales office at Houston 
International Airport. The all-cargo 
carrier operates two daily transatlantic 
flights out of New York and has inter- 
line agreements with other carriers op- 
erating from inland U. S. points to New 
York. 

► TABSO, the Bulgarian state airline, 
has begun weekly flights from Sofia to 
Copenhagen, via Vienna and Berlin. 
The Bulgarian airline says it will begin 
service from Sofia to the Middle and 
Near East, Paris and other European 


AIRLINE OBSERVER 

► Design, metallurgical and fabrication factors are all involved in failure 
of compressor disks on Rolls-Royce Tyne Mk. 12 engines (AW June 6, 
p. 43). Possibility of a random metallurgical defect in a particular batch of 
disk metal has been discounted, and special emphasis centers on heat treat- 
ment of the disks during fabrication. Modifications probably will involve 
at least the replacement of the disks forming specific compressor stages. 
Indications are that a refit program is not likely to delay entrv of the Tyne- 
powered Vanguard into service by more than six to eight months. Rolls- 
Royce is expected to give Vickers a revised engine schedule delivery at a 
meeting of the two companies to discuss the nature and extent of the fail- 
ures and the fix proposed. 

► Tourist class services on the North Atlantic officially ended last week, 
completely replaced by the lower-fare economy class. International Air 
Transport Assn, estimates that 3 million passengers have used transatlantic 
tourist services since the class was introduced eight years ago. Tourist 
traffic accounted for 76.4% of all scheduled transatlantic traffic in 1957 but, 
dwindled to 4.7% in 1959 following the introduction of the economy class 
in April 1958. 

►Six international airlines have established spares and engine pools for 
Douglas DC-8 turbojet aircraft at 25 strategic points throughout the world. 
Each member of the pool may draw on the spares at anv time. Participating 
airlines are: Alitalia, Japan Air Lines, Pan American, KLM, SAS and 


► Lufthansa, Sabena and TWA are making biggest strides in increasing their 
shares of all traffic carried by the scheduled airlines on the North Atlantic so 
far this year. In one recent week, TWA carried the Largest single share- 
20% of all castbound transatlantic passenger traffic. 

► Aeroflot has started its first large-scale shipment of fresh berries and 
fruits from southern growing areas to Moscow. Over 16.5 million lb. will 
be flown to the Soviet capital during the summer. 

► United Air Lines craft and determination hearings before the National 
Mediation Board came to a close last week. Hearings, which began eight 
months ago, were opened when Air Line Pilots Assn, asked the NMB to 
hold elections on United Air Lines for a new craft and class called “flight 
deck crew member.” Successful election would transfer United’s flight 
engineers, who are pilot-trained, from the jurisdiction of Flight Engineers 
International Assn, to ALFA. 

► Wide-scale transportation industry development program has been urged 
by John J. Allen, Commerce Department under secretary for transportation. 
Allen has called for establishment of a program by top transportation execu- 
tives that would detail present problems of the industry. Results of intensive 
research on these problems by consultants and universities would serve as 
a basis for the over-all industry development program. 

► Maj. Gen. John S. Bragdon (USA Ret.) took oath of office last week as a 
member of the Civil Aeronautics Board to fill out former Chairman James 
Durfcc’s temi, which expires Dec. 31. Gen. Bragdon has been special 
assistant to President Eisenhower for public works since 1955. 

►Trans World Airlines will convert six Lockheed 1649 Constellations to 
freighter configuration this summer in a $1.5 million program designed to 
double the carrier’s transatlantic cargo capacity. The 6,000 mi. range 1649 
freighters will be flown between New York and London, Paris, Rome, Milan, 
Frankfurt, Zurich and Geneva. 

► Small air carriers have been asked to fly National Aeronautics and Space 
Administration cargo and passengers between key NASA operating bases in 
southeastern U. S. Solicited by Military Air Transport Service, bids are to 
cover scheduled air service for an 11-month period beginning Aug. 1. Speci- 
fications set out in the MATS request indicate that routes will be flown with 
Douglas DC-3, Curtiss C-46 or Convair 240/340 type equipment. 
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Cargo Airlines List Salaries With CAB 

Washington-Following is a list of “ m r p ° nsa ' lon ' WM -” cx 2 P 7a3 PB 'h 20,62 ? 
all-cargo and Alaska airline officers’ and 8 ares ° common 8 oc • ' 8 “ r< ’ s 0 

directors’ salaries, bonuses, indirect 
compensations, expenses and stock 
holdings for the year ending Dec. 31, 

1959, a^ reported to the Civil Aero- 
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SPACE TECHNOLOGY 



Re-entry vehicle gets arming, fuzing. Re-entry vehicle (right, above) is mated to dummy missile in training exercise. Centerline of Atlas is 100 in. from floor. Lift vehicle 

separation circuit check in Surveillance puts nose cone into approximate position. Then air bags on carriage containing nose cone are inflated so that 25 lb. of manual pressure 

and Inspection Building (above). will nosition cone precisely. Bags arc standard truck air suspension bags adapted for this purpose. 


Lift Trailer Used in Mating GE Re-Entry Vehicle to Convair Atlas 



GE technicians (left) position re-entry Carriage of lift vehicle, resting on its air bags, is moved slightly to position cone against dummy missile (left, above). This training 

vehicle laterally for mating to Atlas at is done at Surveillance and Inspection Building at main site. Actual mating of cones to missiles is done at launching sites (right, above). 

Warren AFB “coffin” site. Mark 3, Mod. 2 re-entry vehicle features bicouic flare at tail, spacef between cone and missile. 





Re-entry vehicle trailer is checked out at Mechanical Equipment Laboratory of GE's Missiles and Space Vehicles Department, 
which developed it. GE Mark 3 cone rests in center section cradle on movable carriage (left). Carriage can be raised and cradle stored 
on top rails after de-mating. New cone (right) on bottom rails can then be placed on missile. Bottom cone is dummy Avco Mark 4. 



Development of ablation-type General Elec- 
tric Mark 3 nose cone for the USAF-Con- 
vair Atlas intercontinental missile began in 
October, 1958. First research and develop- 
ment firing took place Oct. 6, 1959. Re- 
entry vehicle transportation and lift trailer 
was developed in even shorter time as part 
of ground support equipment, which in- 
cludes all equipment necessary' for receipt, 
assembly, checkout, transportation and moni- 
toring of the re-entry vehicle. Same equip- 
ment is used in training Strategic Air Com- 
mand crewmen, who take over nose cone 
mating task after GE has performed installa- 
tion and checkout functions and integrated 
weapon system training is completed. This 
trailer will be used for Atlas squadrons using 
cither GE or Avco nose cones. Since cones 
for USAF-Martm Titan arc mated while 
missile is in vertical position, Avco-dcveloped 
trailer vehicle for Titan cones has different 
traits, does not require elevator carriage. 



GE cone rests in cradle on top rails. Carriage has picked up cradle-carrying Avco cone and will lift it to dummy Atlas. Center 
tion cradle for smallcr-diamctcr GE cone (arrow) is built up by webbing. Higher yield Avco cone eventually will replace GE c 



VEHICLE TO STORAGE RAILS 


Nose cone is removed from missile and locked into cradle for storage on top rails. Operation is necessary if monitoring equipment at 
launching site shows internal systems are not functioning properly. Trailer returns cone to main site for modification. 



MATED 

RE-ENTRY VEHICLE 



TRANSFER OF DE-MATED RE-ENTRY 
VEHICLE TO TRANSPORT POSITION 


New nose cone is picked up by carriage and elevated to mating position (left). Old cone is then transferred from upper rails to lower part 
of trailer for transportation to Receipt, Inspection and Maintenance site for more complete checkout and whatever modification is needed. 
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No ground support system (like the message center above) is a system at all 
— regardless of the ultimate reliability of its individual components — until it 
is packaged and operational. 

This is the obvious and compelling reason for the indispensability of the systems 
packaging specialist in today's missile program. Among the best qualified and 
most reliable of these specialists are the engineers at Craig. 

To the complex field of system engineering, Craig brings a wealth of specialized 
knowledge, plus more than a decade of experience with over 180 different types 
of mobile installations. Craig offers a complete system packaging capability — 
from initial study, to installation, to final operational checkout. 

Whatever your system packaging problems, we can wrap them up for you, 
either in whole or in part, as a supporting service to your plan of operations. 


CRAIG SKILLS AND SERVICES 

• Systems housings— light weight, high- 
strength aluminum shelters, vans and 
trailers for mobile, transportable 
ground support and electronic systems. 

• Systems components — including tel- 
escoping antenna masts, transit cases, 
spare parts boxes, equipment racks, 
and cabinets. 

• Systems installation service — layout 
and installation of complete systems, 
through final checkout for maximum 
mobility and reliability. Includes all 
cabling, shock & vibration isolation, 


control, testing, and repackaging. 
Systems jjackaging^ research — engi- 
ground support and electronic equip- 

Complete production facilities — all 
the manpower, all the tools, all the 
space required to handle the complete 
packaging assignment. 

A unique "aluminum-chemical re- 
search" service — a highly versatile 
“brainpower pool" for solving virtually 
any problem in aluminum and foamed 
plastic fabrication. 




Business systems and equipment are another Craig specialty through 
LeFebure Corporation, Cedar Rapids, Iowa— a Craig subsidiary 






Liquid oxygen tank in Thor booster for two-stage Able Star vehicle is topped off (left) just prior to launching of Transit II-A naviga- 
tion satelb'tc (AW June 27, p. 26). The basic Thor was slightly modified to allow mating with Aerojet Able Star engine. At right, 
work platforms are swung back to clear the payload and vehicle just before the gantry is backed away from the pad. 

Transit ll-A Launched From Cape Canaveral 


Final adjustments arc made to Transit II-A (left) from the work platform; jcttisonablc nose fairing was secured by six quick release 
fasteners which were used to secure the two sides of the fairing together. Solar cell energy sources on the Transit II-A satellite 
arc located in a band around its circumference (right); on the smaUer satellite installed above for radiation measurement, the cells are 
placed in circular ports. Antenna on Transit II-A is tire white spiral band painted on its surface. The radiation measurement satellite 
uses whip- type antennas. The two satellites arc held together by a single clamp. As the satellites were separated from the final rocket 
stage, the clamp was blown free by two explosive fasteners, and a compressed spring pushed them apart. 
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Liquid oxygen partially envelops USAF Tlior-Ablc Star vehicle at launch. Steam in tire background is from the exhaust deflector 
pit. Able Star second stage engine is the first rocket engine known to have been stopped and restarted in space. Restart has been suc- 
cessful on both flights on which it was attempted— the launchings of Transit satellites I-B and II-A. 
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new dimensions in welded sandwich structures 


Budd has developed, fabricated, and 
tested high performance, lightweight, 
sandwich structures to meet a variety 
of requirements. 

Applied to insulation problems, sandwich struc- 
tures have permitted extremely low heat transfer 
coefficients . . . applied to heavily loaded structures 
they provide excellent stiffness to weight ratios . . . 
applied to heat transfer problems they have given 
substantial improvement in efficiency. 

Designs can be economically produced through 
improved equipment and improved techniques. 


56 


For example: a Budd-developed High Speed Weld- 
ing Machine can make 2,000 controlled resistance 
welds a minute. 

Budd welding know-how . . . and rich back- 
ground in working with many different metals . . . 
assure you the best possible welded sandwich 
structures. What are your requirements? The 
Budd Company, Philadelphia 32, Pa. 

SpacfAtom/cs M M 
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System Controls Capsule Environment 



Los Angeles, Calif.— Environmental 
control system for Project Mercury 
space capsules weighing 85 lb. will pro- 
vide a temperature-pressure-humidity 
controlled atmosphere for orbital flight. 
System redundancy, plus manually- 
operated override controls, ensures the 
maximum in occupant safety. 

Developed by AiResearch Division of 
the Garrett Corp. under subcontract to 
McDonnell Aircraft Corp., the com- 
ponents have been tested and qualified 
and units now are being fabricated by 
AiResearch for shipment to McDonnell 
at St. Louis, Mo. 


The environmental control system 
provides a livable environment for the 
capsule pilot bv controlling gaseous 
composition, temperature and pressure, 
and also prov ides cooling for the elec- 
tronic equipment aboard the capsule. 
The system is designed to the following 
specific requirements: 

• Metabolic oxygen pressurization and 
ventilation in both pressure suit and 
cabin must be provided for a minimum 
of 28 flight hours. 

• Cabin temperature must be selectable 
and automatically maintained between 
50 and 80F in the orbital phase with 
a maximum of 200F at launch and re- 

• Carbon dioxide and water pressure 
produced by the space pilot must be 
removed from the environment. 

• Humidity/temperatures combinations 
must be maintained at a comfortable 


level in the pressure suit during all 
phases of flight. 

• Operation must Ire maintained during 
weightless and high accelerative condi- 


Capsule Pressure 

Pressure within the capsule is main 
tained at 5 psi. in an all-oxygen atmos- 
phere. The space pilot’s full-pressure 


automatically controlled during all 
phases of flight. Manual controls are 
provided to enable system operation to 
be performed by the spaa 1 pilot in the 
event of automatic control failure. Both 
the cabin system and the pressure suit 
system operate simultaneously and are 
supplied from common oxygen, water 
and electrical supplies. 

Oxygen is stored in two spherical 


backup to the cabin 7,500 psi. containers each holding 4 lb. 
1 ' ' One container is sufficient 

assuming consumption rates 


pressurization system and provides 
tilation. Environmental conditions 
within both the suit and capsule are 


for 2d hr.. 


i cabin 


leakage rate of 500 cc. per minute. 
Both containers are equipped with pres- 
sure reducers which bring the primary 
7,500 psi. pressure down to 100 psi. 
pressure. Upon depletion of the primary 
supply, the emergency supply, set to 
operate at 80 psi., automatically is 
actuated. 

Rubber Bladder 


rubber bladder for weightless 
operation. Tank rapacity is 35 lb. of 

Oxygen is admitted to one side of 
the bladder membrane to force water 
from the tank into the heat exchangers. 
Water flow into the heat exchangers is 
metered through a control valve. 

Electrical power required by the 
environment system is 115 v., 400 
cycle a.c. current to drive system 
motors, plus 28 v. d.c. current for 
operating solenoid valves and system 

Tire pressure suit is coupled into the 
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system by an inlet connection at the 
suit torso and an exit connection at 
the helmet. Pure oxygen is forced into 
the suit to provide pressurization and 
a breathable atmosphere. In the course 
of the space pilot's respiration and 
other body activity, the oxygen gas 
stream will pick up carbon’ dioxide, 
water vapor and body odors. As the gas 
stream emerges from the helmet exit 
port, it is first passed through a solids 
trap where it will be cleansed of dirt, 
lint or other particulate matter. 

Odor Removal 

The gas next is passed through one 
pound of activated charcoal for odor 
removal and then through two cham- 
bers. each containing 2.6 lb. of lithium 
hydroxide (LiOH) where the carbon 
dioxide content is absorbed. Under 


normal conditions, an individual will 
expel approximately 2.6 lb. of carbon 
dioxide in a 24 hr. period. The LiOH 
is in two separate containers for more 
effective utilization and is filtered at 
the exit port to prevent lithium hy- 
droxide dust from entering the system. 

Next stage of the process is to pass 
the gas over a heat exchanger where it 
is cooled to approximately 45F. During 
the cooling process, water vapor in the 
gas condenses into droplets and is car- 
ried suspended in the gas stream into 
a water separator. The water is collected 
in a sponge and is squeezed by an 
oxygen-actuated piston once every 30 
min. The water collected will be 
available for drinking during the post- 
flight period. Approximately 6 lb. of 
water will be collected during a normal 
24-hr. mission. The cooled, filtered. 


purified oxygen then is pumped back 
into the torso connection at the suit 
where the process is repeated. 

Two centrifugal type compressors arc 
used in the suit system. They develop 
a flow of 10 cu. ft. per min. with a 
pressure head of 10 in. of water. Should 
one blower fail, a pressure switch senses 
the loss of pressure across the blower 
and automatically actuates the second 

Heat Exchanger 

Heat exchanger in the pressure suit 
svstem is rated at 1,000 Btn. per hr. 
Water is fed from the coolant water 
tank onto a fiber pad and into capillary- 
like tubes in the heat exchanger. The 
water removes heat from the gas stream 
and then evaporates. The water vapors 
then make a second pass through the 
heat exchanger where heat is removed 
from the inlet gas. superheating the 
water vapors. Purpose of the second 

E iss is to superheat the water vapors 
efore they are dumped overboard to 
prevent icing in the vent line. A tem- 
perature switch on the overboard vent 
line is set to actuate when water vapor 
temperature drops below 501'. Tin- 
space pilot will then be afforded visual 
indication of excessive water flow into 
the heat exchanger and the flow can 
then be regulated. 

Since little cooling will be afforded 
by the evaporative system at sea level, 
prelaunch cooling is provided through 
the heat exchanger by passing Freon 
114 through the capsule umbilical con- 
nection into the water side of the heat 

Oxygen and water are provided for 
the cabin control system from tanks 
common with the pressure suit system. 
A pressure relief valve in the cabin 
allows pressure to follow ambient up to 
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27.000 ft. altitude after launch where 
the valve seals the cabin at 5.5 psi. A 
manual control handle for depressuriza- 
tion is located on the instrument con- 
sole to provide a means of dumping 
cabin pressure in the event of fire or 
buildup of toxic gases. 

A launch oxygen system is provided 
to furnish an’ oxygen-enriched cabin 
atmosphere. One pound of oxygen un- 
der 7,500 psi. is stored in a spherical 
container to be metered into the cabin 
between 10,000 and 27,000 ft. As the 
capsule passes 10,000 ft., a barometri- 
cally-controlled valve opens, discharg- 
ing oxygen into the cjbin. The purge 
operation ensures a minimum cabin 
oxygen partial pressure of 3.8 psi. A 
visual indication is afforded the space 
pilot by a light on the sequence panel. 
Manual backup is provided on the con- 
sole to ensure operation of the launch 
oxygen supply. 


Oxygen Regulator 

Cabin pressure automaticallv is main- 
tained at 5.1 psi. by a regulator which 
meters pure oxygen into the cabin. Loss 
of oxygen is prevented by a valve de- 
signed to close if the cabin pressure falls 
to 4.0 psi., such as would happen in the 
event of a puncture in the cabin wall. 
Overboard dumping of oxygen is 
thereby prevented and the oxygen sup- 
ply retained for use in the pressure suit. 
A manual rccomprcss feature is incorpo- 
rated which allows the space pilot to 
repressurize the cabin if it can be de- 
termined that decompression was of a 
temporary nature. 

Cabin temperature is maintained by 
an evaporator similar to that used for 
the pressure suit. Cooled oxvgen at ap- 
proximately 45F is directed into the 
avionic bay for equipment cooling. 

As the capsule passes 20,000 ft. fol- 
lowing re-entry, snorkel inlet and out- 
flow valves open automatically by baro- 

ventilation. Simultaneously with the 
opening of the snorkel valves, a shut-off 
valve in the pressure suit control system 
is closed and the emergency rate valve 
opened. Ambient air then is drawn in 
through the snorkel valve by the suit 
compressor, is enriched with oxygen and 
then is forced through the pressure suit 
where it exits into the cabin through 
the exhaust port of the pressure suit 
regulator. The snorkel outflow valve 
then permits the air to exit from the 
cabin. A manual backup system is pro- 
vided for snorkel valve operation in the 
event of barometric valve failure. 

Environmental control svstem instru- 
mentation is grouped in the upper right 
hand corner of the instrument panel. 
Instrumentation, not a part of AiRe- 
search's contract, provides indications of 
the following parameters: cabin pres- 
sure, temperature, relative humidity 
and oxygen partial pressure: primary 



and emergency oxygen supply pressure; 
and carbon dioxide partial pressure 
downstream of the lithium hydroxide 
canister in the pressure suit control sys- 
tem. Cabin and suit pressure system fen 
controls also are provided on this panel. 
A warning light panel is installed adja- 
cent to the environmental control sys- 
tem instrumentation. Auditory warn- 
ing signals also are actuated when 
failures occur. In addition, warning 
lights are provided for loss in cabin 
pressurization, depletion of primary- 
oxygen supply, emergency rate mode of 
operation, decrease in cabin oxygen par- 
tial pressure below 3 psi., increase of 
carbon dioxide partial pressure to ■>% 
in the pressure suit and excessive cool- 
ing water to the suit and cabin heat 
exchangers. 


System controls arc located on the 
left console for cabin decompression 
and repressurization. A warning light 
panel is located on the left console to 
give indication of flight event sequential 
operation. 

Physiological Data 

Continued physiological data on the 
space pilot's condition in flight will be 
made with electrocardiograph, body 
temperature, and respiration rate and 
depth measurements. 'Hi is data will be 
recorded by on-board recorders and will 
be telemetered. 

During orbital flight, since the cabin 
will be maintained at the same pure 
oxygen content of 5 psi. as will be the 
suit, faceplate on the pressure suit may 
be opened at any time. Only objection 
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to so doing will be the possibility of 
sudden cabin decompression caused by 
collision with a meteor. As more in- 
formation about the size and frequency 
of meteor contacts is learned, advisabil- 
ity of opening the faceplate may be 
established. It undoubtedly will be 
necessary to open the faceplate during 
a 24-hr. orbit in order for the space 
pilot to eat and drink. Even though 
cabin pressure fails, the pilot can sur- 
vive in the pressure suit, but if rapid 
decompression occurs with the faceplate 
open, it is problematical as to whether 
or not he may get the faceplate closed 
in time to present death from decom- 
pression. 


Pasadena. Calif.— Research flights will 
be conducted from Pt. Arguello this 
fall by Aerolab Development Co., sub- 
sidiary of Ryan Aeronautical Co., to 
probe the Van Allen radiation belt to 
gather basic data leading to protection 
of crews from radiation hazards. Project 
is part of National Aeronautics and 
Space Administration’s NERV (Nuclear 
Emulsion Radiation Vehicle) program. 

Aerolab has assembled the four-stage 
solid-propellant Argo D-8 Journeyman 
rockets to boost a 125-lb. General Elec- 
tric instrumentation payload to 1.200 
mi. altitude over a 1,700-mi. course in 
the research program. The Argo D-8 
boost vehicle consists of a three-motor 
first stage cluster of a Sergeant and two 
auxiliary Recruit rockets, second and 


the pilot at a predetermined time prior 
to re-entry. This is accomplished by 
opening the heat exchanger water con- 

into the heat exchanger. The heat 
buildup lag during re-entry' is sufficient 
to prevent the interior of the capsule 
from becoming prohibitively warm until 
the snorkel system can provide suf- 
ficient ambient air for breathing and 
ventilation. 

The environmental control system 
will be used on all flights of the Mer- 
cury capsule. A manned simulator will 
be installed in the capsule to load the 
environmental control system on all 
non-biological flights. Primates will be 
supported by the system in the animal 
phase of the project. 


third stages of Lance rockets, and a 
fourth stage of an Allegany Ballistic 
Laboratory X-248 rocket. 

Vehicle trajectory will be south from 
Pt. Arguello along one of the lines of 
force of the earth's magnetic field. 

The NERV experiment contains a 
cylindrical disk of nuclear emulsion 
{-in. thick and 3 in. in diameter, which 
will be fully extended from the nose 
cone at approximately 1 50 mi. altitude 
during the vehicle ascent. 

The emulsion will continue to be 
exposed until the NERV vehicle is 
within 200 mi. of the point of descent. 
At 1 20-mi. altitude the emulsion pack- 
age will be telescoped forward out of 
the tip of the nose cone. On re-entry , 
an extended skirt-type parachute will 


be deployed at -10,000 ft. to slow the 
nose cone to a descent of 50 fps. when 
it hits the water. 

Hie level and type of radiation en- 
countered will be determined by exami- 
nation of tracks in the emulsion made 
by radiation particles. Since informa- 
tion on the emulsion cannot be 
telemetered from the vehicle, it will 
be necessary' to recover the NERV pay- 
load to get flight results. 

Prompt recovery of the buoyant nose 
cone payload, containing the instru- 
mentation will be attempted by para- 
chute and pickup by Navy ships. Aero- 
lab engineers must plot precisely the 
ballistic trajectory and impact point in 
order to recover the payload. 

Aerolab and C.E arc prime contrac- 
tors to NASA, which produces the 
cone-shaped nuclear emulsion package. 

Transit Data Confirms 
Earth Is Pear-Shaped 

Washington— Detailed study of the 
orbit of Navy’s Transit I-B has con- 
firmed earlier findings, based on Van- 
guard I’s orbit, that the earth is slightly 
pear-shaped. 

The independent confirmation was 
made by Dr. C. J. Cohen and R. J. An- 
dcrlc of the Naval Weapons Laboratory 
at Dahlgrcn, Va. It is significant be- 
cause Transit’s orbit has a different 
height, eccentricity and inclination than 
Vanguard, and because Cohen and 
Anderlc used basically different meth- 
ods of orbit observation and data re- 
duction than Dr. John A. O'Keefe of 
National Aeronautics and Space Ad- 
ministration did in the Vanguard. 

Asymmetry of the gravitational field 
between the northern and southern 
hemispheres results because the north 
pole is displaced some 50 ft. away from 
the equatorial -plane, and the south pole 
is displaced about the same distance 
toward the equator. This affects the 
entire orbit of a satellite and has re- 
duced the perigee of Transit I-B at the 
rate of about 0.2 mi. per day. 

The laboratory's studies have greatly 
improved orbital prediction capability. 
Navy said. Some improvement resulted 
from reduction of the predicted atmos- 
pheric drag by about 30%. Goal is 
an improvement to the point that orbits 
can be predicted ahead for at least one- 
half day to the same high accuracy, so 
that satellites can be useful in an opera- 
tional navigation system. 

Cohen and Anderlc compared Dop- 
pler signals from Transit 1-B with re- 
sults of numerical integration of its 
equations of motion obtained by a com- 
putator and established the orbit with 
enough accuracy that the effect of the 
asymmetry in the gravitational field was 
noticeable. 


Cold soak of the cabin and pressure 
suit will be accomplished manually by 



LOCKING rings for Argo D-8 Journeyman rocket arc inspected by Acrolab’s Paul Yazaki. 


Argo Rockets to Explore Radiation 
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Prototype SNAP 1-A Satellite Power Unit Built 


Cutaway drawing of SNAP 1-A shows inner components of the 125-watt generator, now undergoing electrical tests by the Martin Co. 
under a U. S. Atomic Energy Commission contract. The 175-lb. generator is 34 in. long and 24 in. in diameter. Screw-headed caps 
dotting metal surface mark location of 277 thermocouples, connected in scries to produce 125 w. at 28 v. Fuel capsule will contain 
tightly-sealed pellets of cerium-144, a radioactive material which decays spontaneously, producing heat in the metal surrounding it. 
System, which will power advanced satellites and space probes, operates independently of the sun and has no moving parts. 





Tower Modified for Saturn Static Tests 





SATURN BOOSTER test tower is shown 
capacity from 500,000 lb. to 2 million lb. Large pipe for cooling water is just below the 
flame bucket. Water is supplied at rate of 40,000 gpm. during firings. Instrumen- 
tation in tower allows 820 channels of performance data to be taken simultaneously. 


Major modification was required to 
increase the static test tower at Hunts- 
ville, Ala., from a maximum load ca- 
pacity of 500,000 lb. thrust to 2 million 
lb. so it could be used in the develop- 
ment of the Saturn S-l booster. This 
tower is part of the Army facilities 
which were formally transferred to the 
National Aeronautics and Space Admin- 
istration on July 1 and became the 
nucleus of the Marshall Space Flight 
Center physical plant. Superstructure 
required to carry the booster loads into 
the reinforced tower is shown in com- 
pleted form at left. Formerly, both 
sides of the tower were configured like 
the framework on the right, where the 
Jupiter missile is secured. 

Design of the exhaust flame deflector 
bucket was one of many problems which 
had to be handled primarily in an em- 
pirical manner. Tests of various types 
of buckets were made using a cluster of 
eight 500-lb.-thrust engines. These 
tests showed that fully enclosed sides 
were necessary to prevent excessive flame 
spillage. They also helped develop the 
bucket curvature and shape needed to 
stop spillage over the sides of the bucket 
and prevent reverse flow back up toward 
the missile base. Initial location of the 
thousands of tiny cooling water holes 
in the bucket were also set through 
these tests. Full-scale firings of the 
booster have caused unexpected hot 
spots on the bucket, and additional 
holes have been drilled to eliminate 
them. It has been possible to plug up 
holes in other areas where temperatures 
have been low during firings. In gen- 
eral, the small-scale tests arc credited 
with saving much work with the full 
scale bucket, even though it was not 
possible to get absolutely accurate simu- 
lation with the model. 

Basically, the thrust measuring ar- 
rangement on the Saturn test tower 
consists of two large steel plates con- 
nected by eight vertical rods. The upper 
plate is secured to the tower by a sup- 
porting structure. The booster is fas- 
tened to the lower plate assembly, and 
its thrust load is transmitted to the 
upper plate entirely through the eight 
vertical rods. The load on each of these 
rods is measured by a strain gage load 
cell of 300,000 lb. capacity mounted on 
the upper plate. Calibration of the 
thrust measuring system was accom- 
plished by substituting a large hydraulic 
cylinder for each engine in the Saturn 
cluster. The cylinders were attached 
to the same point on the thrust ring of 
the lower plate where the engine gimbal 
blocks are normally attached. Calibra- 
tion program included applying 140% 
of the design load and simulating the 
loss of one engine in the Saturn cluster. 
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Baby’s first breath had better be a good one . . . after that we can 
help. In the early hours of life, if he happens to be premature, he will need a Beckman 
oxygen analyzer with his hospital incubator to prevent retrolental fibroplasia— a disease 
that can result in blindness.# Helping to control the air he breathes will always be a part 
of our job — in factories, in atom-powered submarines or in what used to be the great 
outdoors. He won't like smog. . . and we’re working on that problem too.# His food will 
be fresher and tastier because a Beckman pH meter played a part in its growing and 
processing. The clothes he wears will look better, last longer because of Beckman 
Instrumentation. No matter how far he goes or how high he flies, well be there 
with him . . .with everything from events-per-unit-time meters for measuring engine 
speeds, to servomotors for his automatic pilot. #There’s scarcely a life that isn’t touched 
by Beckman research, development, manufacture and service. We'll help baby all right. 
And we know how. 


Beckman f§f| 

| 

BECKMAN INSTRUMENTS. INC. FULLERTON,CAL-| ELECTRONIC COMPONENTS, INSTRUMENTS,SYSTEMS..FOR ANALYSIS, MEASUREMENT.COUNTING 
AND CONTROL| DIVISIONS: BERKELEY • HELIPOT- SCIENTIFIC & PROCESS INSTRUMENTS • SPECIAL PROJECTS • SPINCO • SYSTEMs| BECKMAN 
INSTRUMENTS INTERNATIONAL, S.A.. SWITZERLAND • BECKMAN INSTRUMENTS, G.m.b.H., GERMANY • BECKMAN INSTRUMENTS, LTD., SCOTLAND 
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MISSILE ENGINEERING 



SONIC FATIGUE Test Laboratory to be built at Wright-Pattcrson AFB will be the largest facility of its kind devoted to research in 
this area. Details shown in this drawing bv DMJM include: A-powcr house; B -drive shaft and shelter; C-gantry crane; D-gcarbox; 

K— main siren bank; L-exhaust mufflers; M-intakc filter and shelter; N-after-coolcr; O-humidifier; P-siren rotor and modulator drive 
hydraulic pump; Q-air bearing compressor; R— water pumps; S— surge pipe; T— vent pipe; U— surge chamber; V-air to movable sirens; 
W— test specimen; X-largc test chamber-inner shell; Y-largc test chamber-outer shell. 


Laboratory to Investigate Sonic Fatigue 


By William S. Rccd 

Los Angeles— Phenomena of sonic 
fatigue and its destructive effects on 

explored in a new test facility to be 
built at Wright-Patterson AFB, Ohio. 
This will be the largest and most thor- 
oughly instrumented sonic test facility 
in the United States. 

Large enough to accommodate ballis- 
tic missile or aircraft subsections up to 
50 ft. long, the facility will be capable 
of producing for long periods sound en- 
ergy levels up to one million watts at 
frequencies ranging from 10 to 10,000 
cps. and up to 174 db. of pressure. Final 
engineering reports on design, design 
analysis and design criteria for the build- 
ing and the complete instrumentation 
system recently were completed by 
Daniel, Mann, Johnson and Menden- 
hall, architects and engineers, for the 
Air Research and Development Com- 
mand. This is the first time that an 
architect and engineering firm has been 
engaged to earn’ through on the de- 


tailed design of a complete instrumen- 
tation system on an integrated contract. 
By so doing, the building is more 
specifically designed to the functional 
requirements of its use than would have 
been possible by having the facility and 
instrumentation designed separately, 
according to DMJM Project Manager 
G. G. Gould. 

Principal Problems 
The two principal problems presented 
by the requirements of the sonic fatigue 

• Building integrity. The nature of the 
tests to be run in the facility is such 
that raggedly designed aircraft and mis- 
sile subsections will he subjected to 
destructive forces not clearly under- 
stood. To prevent the tests from de- 
stroying the building in which they are 
conducted, "square” corners and flat 
surfaces have been eliminated to con- 
trol sound reflection and resonance. 

• Noise attenuation. Noise equivalent 
to the roar of large ICBM boosters 
will be simulated in the chamber by a 


bank of 25 sirens and can be sustained 
for any time desired. Anechoic-like de- 
sign of the building, plus a muffled ex- 
haust to draw off air delivered to the 
siren bank, will attenuate noise to a 
satisfactory level outside the test cham- 

Thc sonic fatigue test laboratory will 
be built on the site presently occu- 
pied by the obsolete 20-ft. wind tunnel 
at Wright Field. Portions of the tun- 
nel will be adapted for use in the new 
test facility, such as a 40,000 hp. elec- 
tric motor, a 75-ton overhead gantry 
and parts of existing buildings. Certain 
portions of the wind tunnel foundation 
also will be used. 

New construction necessary will con- 
sist of a large test chamber,’ small test 
chamber, control room, test support 
area, siren room and siren support area, 
switch gear and electrical equipment 
space. Existing portions of the present 
facility will be converted for use as a 
preparation room, data analysis room 
and powerhouse. 

The large test chamber is of doublc- 
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wall type construction with both inner 
and outer walls having separate founda- 
tions to preclude the transmission of 
vibration between the two. An access 
door measuring 18 x 16 ft. is provided 
to minimize the necessity for assembly 
of test specimens after they are placed 
in the chamber. 

Acoustical requirements have dic- 
tated the geometry of the large test 
chamber. To produce a diffuse or ran- 
dom sound field, it is essential that the 
walls of the chamber be extremely hard 
and irregular in shape. However." to do 
progressive wave testing, the inside walls 
of the chamber must absorb substan- 
tially all of the sound energy and reflect 
as little as possible. Therefore the 
room surface requirements for random 
incident testing contradict those re- 

S tired for progressive wave testing. 

MJM has solved this bv designing a 
retractable sound absorbing acoustical 
treatment which can be positioned over 
all the inside wall surfaces. This treat- 
ment consists of material which will 
capture up to 95% of the sound energy 
and can be retracted into specially de- 
signed cabinets on the walls of the 
chamber when not in use. 

The small test chamber will be used 
primarily for instrumentation calibra- 
tion and testing of small units in a 
1 x 1 ft. test section. Both chambers 
can be operated simultaneously. 

Sonic testing will be required prin- 
cipally in the frequency range from 50 


to 24,000 cps. Testing at reduced power 
will be required in the high frequency 
range up to 10,000 cps. Sonic fatigue 
in flight vehicle structures generally is 
concentrated in the frequency range be- 
tween 100 and 1,000 cps. and maxi- 
mum acoustic power capability of this 
facility will be in the latter frequency 

The siren sound source for the large 
chamber is designed to produce a maxi- 
mum acoustic output of one million 
watts. Principal sound source for the 
large_ chamber will consist of a bank 
of 25 pure tone sirens which can be 
operated together synchronously or in- 
dependently. The bank of sirens is po- 
sitioned in the wall at one corner of 
the large chamber. The mode of oper- 
ation and control of the sirens will be 
governed remotely in the control room 
from a preprogramed tape recording, or 
manually if desired. Tire main bank of 
25 sirens will cover the frequency range 
from 50 to 2,400 cps. Ten auxiliary 


Construction Contract 

Opening of the bidding period on 

Fatigue Test Laboratory was recently 
announced by the U. S. Army Corps of 
Engineers. Bids will open on July 28 
and the construction contract will be 
let during August. The test facility is 
scheduled for completion in Nov. 1961. 


pure-tone sirens will extend the high 
frequency range to 10,000 cps. The 
high frequency' sirens will be positioned 
at specific locations within the large 
chamber, depending upon test con- 
ditions. 

There will be two other sirens in the 
chamber in addition to the 10 smaller 
high-frequency sirens. These will be 
operated at many locations in the 
chamber. One of "these sirens will be 
identical to one of the pure-tone sirens 
in the bank of 25; the other will pro- 
duce broad band, or white noise. 

The sirens will be fed air at from 
10 to .05 psig. and will be powered 
hydraulically. For the propagation of 
random noise levels, the sirens can be 
set individually to operate at different 
frequencies and also can be set to 
operate in unison to produce pure tone 
levels. Phase angle or the rotor blades 
in all sirens can be maintained to 
within 0.5 deg. 

White noise can be produced by 
random actuation of hvdraulically- 
variable modulator plates. 

The siren bank can be controlled 
automatically so that the tape-recorded 
noise of a rocket engine at launch can 
be fed into the test chamber instrumen- 
tation system and automatically re- 
produced by the siren bank. 

A signal amplifier room is located 
beneath the large test chamber and 
data signals from both test chambers 
will be routed into the room and then 
fed into signal conditioning equipment, 
coding equipment and amplifiers. The 
conditioned data signals then arc di- 
rected to a patch panel in the control 

The control room is located between 
the small and large test chambers. In- 
strumentation equipment for both 
chambers is in this room including 
patching, monitoring, data analysis, re- 
cording, safety and communication 
equipment, a status panel, data control 
consoles, facility control consoles, and 
the siren control console and equip- 
ment. Test engineers will be able to 
monitor and analyze data, and will be 
able to control data flow, facility equip- 
ment and sirens during a test, solely 
from the control room. 

Data analysis is conducted in three 
rooms: an editing room, digital prepara- 
tion room and detailed analysis room. 
Editing room provides a quick-look type 
of analysis of the recorded data. Here 
the data may be reproduced to review 
test results and to edit and record data 
for further detailed analysis. The room 
contains a 12-channel, wide frequency- 
band oscillograph, oscilloscopes, meters, 
and a control console for automatically 
searching the recorded test data tape. 

The analog output signal from any 
of the analysis instruments may be 
translated into digital form on IBM 
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punched cards in the digital prepara- 
tion room. This room also contains a 
programed card sorting machine that 
presents the resultant data in digital 
form or reconstructs it back into analog 
form on graph paper. 

Detailed analysis area, in addition to 
the usual monitoring instruments, con- 
tains instrumentation for performing 
octave band, 1/3 octave band and 
narrow band frequency analysis, power 
spectral density analysis, cross correla- 
tion analysis, and amplitude distribu- 
tion analysis. Tape recorders, a control 
console for programing the tape re- 
corders and tape searching equipment 
for selecting specific data samples from 
recordings made during a test, also arc 

The instrumentation system speci- 
fied, and in some cases designed by 
DMJM, performs the following func- 
tions: 

• Measures and records individual data 
signals simultaneouslv and continuouslv 
for from 10 to 20 hr". 

• Provides control and programing 
functions for the instrumentation svs- 
tem itself, the sirens, the air compres- 
sors, and facility, eg., auxiliary air- 
equipincnt. doors and ancchoic cur- 

• Establishes a means for nnalvzing data 
during and after a test. 

self-checking and contains a fail-safe 
interlock system that serves to protect 
the operating personnel and equipment. 
A high degree of automation limits the 
number of personnel required for opera- 
tion, provides the response necessary 
for over-all safety, and permits a 
rapidity of measurement handling and 
analysis of data that would be impos- 
sible if manual control was used. 

Two consoles are employed to con- 
trol conditions of the test and the data 
recording. The test control console pro- 
grams the input of conditions to the 
test specimen. Inputs can be controlled 
either automatically through a pre- 
programed tape or conducted manually. 

Data control console records on 
magnetic tape the reaction of about 70 
pickups in the form of microphones, 
accelerometers, temperature probes, 
strain gages and thermocouples. A slow 
commutating system permits a saving 
in recording tape because, rather than 
a continuous monitoring of all channels 
of information, a time-sharing plan is 
used. Among the features of the data 
analysis system is a tape editing system 
which permits a particular type of data 
to be automatically selected for review. 
A correlation analyzer is employed, per- 
mitting comparison of large quantities 
of data by automatic means. A card 
punch memory system plus automatic 
plotting also is incorporated in the data 
analysis setup. 
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The "ports"... synchros, resolvers, 
servomotors, tach-generators, potentio- 
, meters, custom gear trains. Every type 
of precision component required for high-performance servo 
subsystems. All developed by servo-wise Giannini engineers. 


f HE EM 



» Jf) package. -.a servo sub- 
M system developed by Giannini, 
J of Giannini components.Whether 
for fracking, flight control, fire control, 
inertial guidance readout, position follow-up repeaters, coordi- 
nate conversion, DC signals for synchro or transducer outputs. 


TUI PffilMCTIMM 

. The prediction... subsystem perfori 
ance certain to win your nod of ap- 
proval for built-in excellence based on 
Giannini’s length and breadth of expe- 
rience in all phases of servo engineering., 
design, liaison,production,and field servic 

Current example: A pancake transmitter, servo package and 
control transformer combination designed for use in a ballistic 
missile. Purpose: to provide external angular information from 
the missile's stable platform. Outcome: an exceptionally favor- 
able compromise among weight, cost, performance, reliability. 



Whether you hand Giannini your next servo subsystem problem 
or intend to package it yourself, plan on Giannini servo compo- 
nents for predictable satisfaction. 


Giannini iControls Corporation 


n, Duarte, California 


A challenging now career awaits you at Giannini. Wrile the Director of Technical Personnel, 
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RP-76 Target Used in Nike Ajax Firings 



Scaife Alloy Used 
In Polaris, Falcon 

New York— Scaife Co. has developed 
an ultra-high strength steel called MX-2 
which is now being used in fabrication 
of prototype rocket cases for the Polaris 
submarine missile and 12-in.-diamctcr 
Super Falcon missiles. 

Material is under investigation by 
Thiokol Chemical Co., Aerojet-General 
and Lockheed Aircraft, among others, 
who are using it in production of proto- 
type missile components. It is believed 
that MX-2 also is being studied for pos- 
sible use in Minuteman, Pershing and 
Nike Zeus rocket motor cases. 

One leading rocket scientist esti- 
mates that use of the new alloy could 
increase the range of a 3,600 mi. solid 
propellant missile by more than 50%. 
Scaife says that by using MX-2, design 
requirements can be met by using only 
one-half to one-third as much metal 
as would otherwise be required, with 
corresponding gains in space and 
weight. 

MX-2 is a cobalt-modified, low allov, 
high strength steel with a burst 
strength of about 280,000 psi. In uni- 
axial tensile tests, MX-2 reached a 0.2% 
offset yield strength of 225,000 to 235,- 
000 psi. and ultimate tensile strengths 
of 275,000 to 290,000 psi. 

Steel reportedly has good weldability, 
machinability and low notch sensitivity. 

Chemical Blast Effects 
To Be Investigated 

Washington— Chemical blast effects 
at high altitude will be studied under 
a proposal to detonate 500 lb. of dyna- 
mite at 125,000 ft. above the White 
Sands Missile Range, N. M., next 
spring. The charge will be carried aloft 
in a 300-ft. balloon and detonated bv 
radio link. Instrumentation will record 
shock waves, pressures, accelerations 
and heat. 

Called Project Banshee, the experi- 
ment is expected to furnish basic in- 
formation for the design of missiles, 
anti-missile missiles and aircraft to with- 
stand blast effects in the high altitude 
environment. 

The project is being coordinated and 
funded by the Defense Atomic Support 
Agency, with the three military serv- 
ices participating. Contracts will be let 
early next year, DASA said. 

Lacrosse Follow-On 
Contract Awarded Martin 

Martin Co. will continue production 
of the Lacrosse surface-to-surface missile 
under SIS million Army contract. The 
solid propellant Lacrosse is produced at 
the company’s Orlando, Fla., division. 



Raytheon’s New Scan Conversion System 
Provides Memory, Brightness, Alpha-Numerics, Instant Erase 


Raytheon’s New Scan Conversion System 
achieves and improves air traffic control 
with: continuous . . . accurate . . . bright 
display of all target-in-area information. 
MEMRAD, the display’s two-gun cathode 
ray tube, stores, converts, and projects radar 
data on any number of TV monitors. 
Image is 300 times brighter than conven- 
tional PPI. Targets show as continuous 
trails from which speed, position, direction 


may be read or transmitted electronically. 

The display also provides instant image 
erase, and generation of alpha-numeric 
symbols that lock on and move with target 
automatically. Masks, subnormal room 
illumination, all human error related to oral- 
manual plotting are eliminated. Superim- 
position of maps, off-centering, large screen 
TV projection make Raytheon’s SCS the 
vital element in more sophisticated systems. 


EQUIPMENT 

nEUN^ PIVISIQM 


Cjf . fly. , 
-Cxcc&icnce. _ui_ 


For Raytheon Scan Conversion Brochure, 

Write: Director of Marketing, Equipment Division, 
Dept. At, Raytheon Company, West Newton, Mass. 



“SKY HOOK’ 

Landing speed of the McDonnell F4H reduced 8% 
by Solar built boundary layer control system 


BOUNDARY LAYER CONTROL - 
achieved by bleeding air from the 
propulsion engine and directing it at 
sonic speeds over wing control sur- 
faces-reduces by 10 knots the landing 
speed of McDonnell's F4H fighter. 

Designed and manufactured by 
Solar, the F4H boundary layer control 
system makes possible safe, efficient 
carrier landings. Made from high 

70 


strength, heat treated Inconel X, the 
lightweight system weighs only 98 lbs. 
It is tested to 172 psig and operates 
at 778E Ducting wall thickness is 
.012 in. A special design feature allows 
passage of the ducting system through 
folding wing joints. 

If your needs involve the design, 
testing and production of complete 
ducting systems for aircraft or missiles. 


call on Solar's proven capabilities in 
the field. Write today to Dept. H-134, 
Solar Aircraft Company, San Diego 12, 
California. 


SOLARW 

IRC RAFT COMPANY yBr 



Schlieren Unit Uses Vacuum to Cut Distortion 


Pasadena— Schlieren optical system distortions caused by room air 
becoming disturbed when it contacts the hot quartz viewing 
windows of Jet Propulsion Laboratory's hypersonic wind tunnel 
have been eliminated by placing the optical components in a 
vacuum chamber. Since the extreme sensitivity of schlieren optics 
requires mounting on a firm base, JPL designed a vacuum tank 
surrounding the optical components, which are isolated from the 
tank at points where mounts and optics controls pass through tlic 
walls by bellow's expanding and contracting with room atmospheric 
variations, without disturbing the ten-thousands-of-an-inch toler- 
ances to which optics are aligned and controlled. When tunnel 
is operating at high Mach numbers and low 1 atmospheric density, 
air flow temperature approximates 1.350F. Water circulating 
through tunnel structure and test section keeps these parts cool 
along with the edges of the windows. However, from the 75F 
condition at the edges, temperature rises steeply to the center of 


the window. During buildup to operating levels and throughout 
runs, adjustments arc required on optical system elements as 
variations occur in tunnel conditions. 

Provisions also arc made for scanning the 18-in.-dia. test section 
windows with a 12-in.-dia. light path, accomplished by crossfccd 
controls on the optics and their support leg extensions within the 
vacuum chamber. System is versatile in the types of optical data 
obtainable. 

Basic schlieren may be arranged in cither Newtonian or 
Hcrschclian manner. Light source can be cither a steady mer- 
cury vapor BH-6 bulb operating in a watcrcooled housing, or a 
one-microsecond, intermittent-spark source operating at 7 kv. 
Light cutoff may be either circular or slit shape, with variable 
diameter for the circular orifice and variable angular orientations, 
width and length of the slit. Once selected and started, photo- 
graphic sequence is completely automatic. 
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Perceptron Shows Its Ability to Learn 


By Philip J. Klass 

Buffalo, N. Y.— Mark I Perceptron, a 
machine which can be taught to dis- 
criminate between different shaped ob- 
jects and to identify them without prior 
knowledge of their form, in much the 
same way that a child learns, was dem- 
onstrated here recently by Cornell Aero- 
nautical Laboratory. 

The present machine is a relatively 
simple one, with limited capability, in- 
tended only to demonstrate feasibility 
and permit easy experimentation. In a 
more sophisticated version, a Perceptron 
might be used to automatically scan 
aerial reconnaissance photos and iden- 
tify objects whose shapes mark them as 

The Perceptron program here is spon- 
sored by the Office of Naval Research 
with some funding provided by the 
Rome Air Development Center. ONR 
also is sponsoring programs in “cogni- 
tive machines,” as the Perceptron is 
sometimes called, at a number of other 
facilities. 

Although the Perceptron today is lit- 
tle more than a laboratory curiosity, 
many observers believe the basic con- 
cept of machines that leam may have a 
greater impact on warfare and industry 
than the digital computer which itself 
was a laboratory curiosity little more 
than 10 years ago. The Perceptron con- 
cept was developed by CAL's Dr. Frank 


Rosenblatt, a psychologist with an elec- 
tronics aptitude, in search of a possible 
model for the human brain (AW Julv 7, 
1958; p. 60). 

In a representative demonstration, 
the Mark I Perceptron is able to cor- 
rectly identify every letter in the alpha- 
bet after it has been exposed to each 
letter 15 times and has been told the 
identity of any letter it fails to correctly 
identify during the 1 5-exposure training 
period. Because of the limited size and 
complexity of the Mark I, the letters 
arc all of a single type face (style) and are 
always located in a fixed position rela- 
tive to the background. 

Human Trainer 

This ability to read letters should not 
be confused with existing machines 
which arc specifically instructed (pro- 
gramed) to read letters or numbers. 
When the Perceptron begins a prob- 
lem, it doesn’t know whether it will be 
asked to read letters, numbers, or to 
sort squares from circles. The Percep- 
tron learns what it is supposed to do 
from a human trainer who tells it when 
it makes a mistake and then gives it the 
correct answer. 

For example, one letter of an alphabet 
is placed in front of an array of 400 
photo-cells, which serves as the retina 
of the Mark I Perceptron. If the letter 
is an "A,” and the machine incorrectly 
identifies it as a "B," the human trainer 


operates controls which tell the ma- 
chine that the letter is an “A,” not a 
“B.” If the machine identifies the let- 
ter correctly, more likely to occur after 
some training than at the start, the 
human trainer takes no action. 

Then another letter (not necessarily 
the next one in the alphabet) is placed 
in front of the photo-cell retina, and the 
process is repeated. By the time the 
Mark I Perceptron has viewed every 
letter of the alphabet 15 times, it can 
subsequently identify every letter cor- 
rectly, CAL’s tests indicate! 

The procedure presently used to edu- 
cate the machine, called "corrective 
training," requires action by the human 
trainer only when the machine makes a 
mistake. Earlier technique, called 
“forced learning,” required the human 
trainer to not only correct the machine 
when it erred, but also to inform the 
machine every time it made a correct 
decision. Technically, this is termed 
"reinforcement." 

. Tests indicate that the machine 
reaches a higher level of proficiency 
with corrective training than with 
forced learning. Using eight letters of 
the alphabet, but placing them in dif- 
ferent locations on the Perceptron’s 
retina (which complicates the machine’s 
identification task), Cornell Aeronauti- 
cal Laboratory finds that with forced 
learning the machine's performance 
levels off at about 70% correct answers. 
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whereas with corrective training it rises 
until the machine achieves 100% 
accuracy. 

In certain situations, however, the 
forced learning technique appears su- 
perior. For example, if the problem of 
identification or discrimination between 
two objects is so difficult that even a 
human operator can not identify them 
correctly every time, it might be as- 
sumed that a Perceptron could never 
hope to achieve better performance 
than its human instructor. But if the 
forced learning technique is used, the 
machine soon is outperforming its hu- 
man instructor. 

To demonstrate this, CAL conducted 
an experiment in which the Perceptron 
had to distinguish between two letters, 
“E” and “X," a task made more diffi- 
cult because they were not always placed 
in the same position on the machine's 

Instructor Misleads 

In 30% of the letter exposures, the 
human instructor intentionallv misled 
the machine. That is, 30% of the time 
when the machine incorrectly identified 
one of the letters, the instructor advised 
the machine that it was correct. 

When a correctly instructed Percep- 
tron achieved a 95% correct perform- 
ance after about five exposures to each 
letter, the incorrectly instructed ma- 
chine required about 1 5 exposures to 
reach the same performance figure. But 
after 20 exposures, the machine could 
identify letters correctly 100% of the 
time and it effectively ignored the bad 
advice coming from the human instruc- 

Corncll conducted another test to 
determine the effects of random noise 
on the machine’s ability to learn its 
bask. In this experiment, noise was in- 
troduced by means of a random pattern 
of spots superimposed on each letter 
exposure, with a different pattern for 
each individual exposure, using again 
the letters "E" and "X.” This experi- 
ment, like the earlier one with inten- 
tional trainer error, was carried out in 
duplicate using two halves of the ma- 

Thc noise gave the machine a little 
trouble, causing its performance to level 
out at around 85% correct answers. 
When noise was combined with inten- 
tional training errors for 30% of the 
exposures, performance dropped to 
about 75%, but still was slightly better 
than the performance of the instructor. 

Although CAL’s Dr. Rosenblatt does 
not claim the present Perceptron bears 
anv close resemblance to the human 
brain, there are many striking similari- 
ties. For example, certain portions of 
the human brain can be removed in 
surgery without serious loss of human 
capability. CAL scientists decided to 
see how "surgery” would affect the per- 
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formance of the Perceptron by cutting 
out portions of the machine's distrib- 
uted memory (Associated Units). 

As Association Units were randomly 
disconnected from the Perceptron, it 
was again subjected to the “E”/“X” dis- 
crimination tests after each surgery. As 
the machine lost its Association Units, 
there was a gradual decline from the 
original 100% performance level. But 
even with Iths of the Association Units 
removed, the machine still gave cor- 
rect response 75% of the time, accord- 
ing to CAL’s Albert E. Murray. 
Reconnaissance Use 

CAL currently is studying the pos- 
sible application of the Perceptron to 
the interpretation of aerial reconnais- 
sance photographs where the machine 
would be required to pick out suitable 
targets from a confusing variety of back- 
grounds. The machine was trained to 
identify circles and “Xs," then was ex- 
posed to these shapes plus squares, tri- 
angles, dots and random lines. The 
results of these tests indicate that the 
machine can consistently recognize the 
desired objects when they appear by 
themselves or on strange backgrounds. 
If the Perceptron is exposed to figures 
whose forms are similar to objects which 
the machine is trained to detect, the 
machine may be fooled unless it is also 
trained to ignore the unwanted con- 
figurations. 

These limitations are believed to re- 
sult from the relatively limited capabil- 
ity of the Mark I, rather than being 
inherent in the basic concept. The 
Mark I has only 512 Association (mem- 
ory) Units, compared with a figure of 
about 10 billion estimated to exist in 
the human brain. 

Although the present CAL unit op- 
erates with visual inputs, the Perceptron 
can operate with any type of input. 
For example, a Perceptron designed to 
operate from audio inputs might be 
able to recognize spoken language and 
to convert it into signals suitable for 
operating an electric typewriter. Such 
a machine could be used to convert 
the spoken word directly into the 
printed word. 

Cornell Aeronautical Laboratorv sci- 
entists currently are designing a Mark 
II Perceptron which will have the 
equivalent of 20 times as manv mem- 
ory units as the Mark I, as well as a 
more sophisticated system of intercon- 
nection of memory units. 

Perceptron Elements 

Tire Mark I Perceptron consists of 
three basic types of elements: 

• Sensor Units: The Mark I uses an 
array of 400 tiny photo cells mounted 
in a 20 x 20 matrix as the machine’s 
basic input mechanism. For conven- 
ience, the photo cell matrix is mounted 
in the focal plane of a camera which is 


trained on the object or objects to be 
identified. 

• Association Units: The output signals 
from the sensors are connected in ran- 
dom fashion to Association Units (A- 
Units) which serve as the machine’s 
memory. Each of the 512 A-Units in 
the Mark I contains a threshold detector 
which determines from the amplitude 
of the sensor signal whether the par- 
ticular A-Unit should be connected into 
the machine. The output signal of an 
A-Unit is generated by a small d.c. 
motor-driven potentiometer, which can 
be operated by the human instructor to 
change the magnitude (and/or polarity) 
of the A-Unit output. 

• Response Unit: The output signals 
from all active (connected) A-Units are 
summed up bv a device known as the 
Response Unit, which also senes to in- 
dicate either of two conditions or situa- 
tions. For example, if the machine is 
to discriminate between an “E” and an 


"X." one situation represents the ma- 
chine’s conclusion that the object is an 
’•E," the other that it is an “X.” The 
Response Unit (R-Unit) reaches its con- 
clusion by comparing the combined 
amplitude of signals received from all 
of^ the A-Units with a predetermined 

Where more than two objects are to 
be identified, additional Response Units 
are employed and connected in binary 
fashion. 

For example, to identify each of 26 
letters in the alphabet, the Mark I uses 
five R-Units which collectively can indi- 
cate 52 (2°) different situations. 

Considering the simplest type of 
problem, where the machine must dis- 
criminate between two letters, such as 
“E” and “X," here is how the Percep- 
tion is trained. A letter “E” is placed 
in front of the optical sensors, and the 
machine will attempt a decision, usually 
wrong if it is completely untrained at 



machine to correct decision, which causes feedback to integrator motor in each active Asso- 
ciation Unit, causing it to alter setting of potentiometer. After such a “training period,’’ 
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the moment on the specific task. 

The human instructor then pushes a 
button which, in effect, tells the ma- 
chine that it is looking at an "E." 
What this does is to apply a signal to 
the d. c. motors of all the active A-Units 
(which have been connected into the 
machine by signals from sensors ener- 
gized by exposure to the letter "E”) 
causing the motors to move the arms of 
their respective potentiometers until the 
collective output from all active A-Units 
is of the correct amplitude and polarity 
to cause the Response Unit to give an 
“E” response. This in effect conditions 
the A-Units which have been activated 
by the pattern of an “E.” 

The process then is repeated for the 
letter "X," and the human instructor 
again forces the machine to give the 
correct response, which in turn signals 
the motors in the A-Units which have 
been activated by the "X" to drive their 
potentiometers until the total output of 
all active A-Units is of correct polarity 
and magnitude to give an “X" response 
by the R-Unit. 

The training continues, with the ma- 
chine being exposed to “E” and "X." 
When the machine correctly identifies 
the letter, the human instructor does 
not alter the pot settings of the active 
A-Units. but if the machine errs, the 
instructor introduces a signal to the 
active A-Unit motors until the collective 
output of their pots produces the cor- 
rect identification. 

For a two-object discrimination prob- 
lem involving "E" and "X." the ma- 
chine is able to correctly identify the 
objects 100% of the time after about 


five exposures. To change the task to 
one of discriminating between an "A" 
and a “B,” it is only necessary to “brain- 
wash" the A-Units to their original un- 
trained condition and start training the 
machine again on the new letters. No 
further action or change is required. 
Perceptron Details 

The output from each sensor is fed 
to a number of different A-Units. In 
the Mark I, there are 40 outputs from 
each of the 400 sensors which arc 
randomly connected to 512 Association 
Units. Furthermore each of the 400 
sensors (by means of a transistor flip- 
flop circuit) actually puts out two types 
of signals whenever" it is illuminated by 
an object. The two signals are identical 
in magnitude but have opposite polari- 

Thus a single A-Unit in the Mark I 
may have between 10 and 100 input 
connections from a variety of sensors. 
Some carry no signal (if sensor is not 
illuminated), others carry a signal of 
positive polarity, still others a signal of 
negative polarity. 

To activate a single A-Unit and con- 
nect its output into the Response Unit, 
the sum of all of the positive and nega- 
tive input signals, from the many sen- 
sors which feed it, must be positive and 
must exceed a predetermined value. 
(The value is normally fixed for a 
set of experiments, but can be changed 

This means that no single A-Unit is 
activated by the illumination of any 
single sensor. Instead, its activation de- 
pends upon how many and which of 
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the other sensors in the 20 x 20 matrix 
are also illuminated. This is one of the 
novel characteristics of the CAL Per- 
ceptron that distinguishes it from a digi- 
tal computer which has been pro- 
gramed to read letters or identify 
different symbols by measuring their 
dimensions and/or angles and compar- 
ing these with mathematical expres- 
sions stored in the computer’s memory. 
Unpredictable Reaction 

Although the Mark I Perceptron is 
a relatively simple machine compared 
with some of today's modern digital 
computers, its completely random “rat's 
nest” of interconnections between sen- 
sors and A-Units makes it impractical 
if not impossible to precisely predict 
in advance how the machine will react 
to certain types of problems, whereas 
the response of the most complex digi- 
tal computer is easily predicted— pro- 
viding it does not malfunction. 

For this reason, it frequently is easier 
and quicker to subject the Perceptron 
to a problem and observe its reactions, 
or simulate Perceptron operation on a 
digital computer, than to try to predict 
its reactions by analysis. 

In at least one instance, the Mark I 
was able to provide support for an im- 
portant theoretical conjecture which had 
not yet been proven mathematically, 
according to Dr. Rosenblatt. This con- 
jecture. now a rigorous theorem, is that 
the Perceptron can always be trained to 
achieve 100% performance on any clas- 
sification problem if the machine has 
sufficient capacity, i.e. A-Units. 

The usefulness of the Perceptron in 
solving military reconnaissance and in- 
dustrial tasks depends in part upon the 
development of new types of Associa- 
tion Units which arc small enough and 


Perceptron Activity 

research or development i'n th/'fidd of 

exhibit the abilihf to lenm. In addition 
to Cornell Aeronautical Laboratory, 
where the concept started. Office of 
Naval Research is sponsoring programs 
at University of Chicago. University of 
Illinois. University of Michigan. McGill 
University. Syracuse University. Stanford 
University and Stanford Research Insti- 
tute and the Burden Neurological Insti- 
tute in England. Joint service-sponsored 
programs also arc under way at Massa- 
chusetts Institute of Technology and 
Lincoln Laboratory. Among companies 
known to be active in the field arc Aero* 
nntronic. General Electric, Interna- 
tional Business Machines Corp. and 
Litton Industries. National Bureau of 
Standards also is engaged in Perceptron 


For accurate, reliable acceleration measurement... 
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This is the 
only way 
to judge the 
true speed of 
business 
aircraft 


You can leave your office in Detroit, 9:05 A.M. , , , 


board the Gulfstream in downtown Detroit airport . . . 


and be in your Washington, D.C., office at 10:55 A.M, 


It's door-to-door elapsed time that counts. The 

Gulfstream speed, rate of climb, short field capability, 
and elimination of waiting periods for battery carts, 
stairways, and other ground-handling equipment dras- 
tically reduce door-to-door time. This is the only measure 
of true speed. And it's these features that enable the ex- 
traordinary new corporate turbo-prop — the Gulfstream 
— to leave many business planes behind. 

The Gulfstream can take-off and land on 3,500 foot 
runways. This means your company can use more than 
1,500 airports in the TJ.S. and Canada ... to bring you 
closer to your departure and arrival points. This is part of 
true speed. The Gulfstream has a self-contained access 


stairway. Engines start on their own power. You are com- 
pletely independent of airport ground crew and ground 
handling equipment. This time saving is also part of true 
speed. Add to that the Gulfstream’s exceptional rate of 
climb. And a cruising speed of 350 mph at 25,000 feet . . . 
and even higher altitudes, in pressurized comfort. In other 
words, the Gulfstream delivers optimum door-to-door 
performance. 

How does the Gulfstream performance compare to 
piston type aircraft and to pure jets? Our distributors will 
be happy to give you complete information and detailed 
specifications, and also arrange a practical demonstration 
of the aircraft. 


GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 


Corporation executives and pitots are invited to inspect the Gulfstream and arrange for demonstration flights 
through one of the following distributors: Atlantic Aviation, Wilmington, Delaware; Pacific Airmotive, 
Burbank, Cal.; Southwest Airmotive, Dallas, Texas; Timmins Aviation, Ltd., Montreal, Canada. 





WHY M-D ROTARY 
POSITIVE BLOWERS 


develop 

higher 



pressures! 


The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 


tial c. 


M-D blot 

re and speed ranges than any 
rotary positive blower. Ca- 
acities of 22 production models 
inge from 50 to 4,000 CFM, pres- 
ses to 14 PSIG single, 70 PSIG 


M-D BLOWERS, in 



cheap enough to permit the construc- 
tion of machines with hundreds of 
thousands of A-Units. Also needed is 
the development of more sophisticated 
concepts for interconnecting A-Units 
and the sensors. 

The Office of Naval Research is 
sponsoring the development of minia- 
ture magnetic equivalents of the Mark 
I’s motor-driven A-Units at Aeronu- 
tronic Division of Ford Motor Co., ac- 
cording to Dr. Marshall C. Yovits, head 
of ONR's Information Systems Branch. 


Aeronutronic last week announced the 
development of such a unit, a dough- 
nut-shaped device about one-quarter the 
size of a penny. It consists of a mag- 
netic core with an inner hole through 
which signal wires pass. Core is capped 
with a metal wash and again wound 
with wires. Company calls the device 
MIND-Magnetic Integrator Neuron 
Duplicator. General Electric also is 
working on synthetic neurons under 
sponsorship of Wright Air Develop- 


Single Crystals of Metals Grown 


Linde Co., a division of Union Car- 
bide Corp., has developed an arc fu- 
sion process for growing single crystals 
of refractory metals that is expected 
to enhance significantly use of the ma- 
terials in avionic and structural applica- 

To date, Linde scientists have grown 
single crystals of tungsten, molybde- 
num, vanadium, columbium, tantalum, 
titanium monoxide, titanium sesquiox- 
idc, titanium carbide and molvbdcnum 
disilicide. In the near future, the com- 
pany expects to make available single 


crystals of columbium carbide, vana- 
dium sesquioxide, titanium diboride 
and tungsten disilicide. 

The crystals are produced as cylinders 
and are available in sizes up to j in. in 
diameter and to 12 in. in length. Linde 
scientists are currently working toward 
the production of single crystals in larger 
sizes, different shapes and of other ma- 
terials. Samples of the nine materials 
now available are being offered bv the 
company at S90 each. 

Compared with their polycrystalline 
counterparts, the single crystals gen- 
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erallv offer significantly higher ductility, 
a more homogeneous structure of higher 
purity and greater ease of fabrication. 
Most important, Linde says, its single 
crystals can be formed and worked at 
temperatures significantly lower than 
those normally required by the refrac- 
tors' group of’ materials, for instance, 
threads can be tapped into single crystal 
tungsten bolts without cracking. 

NEW AVIONIC 
PRODUCTS 


Radio Equipment 

• Radar transponders, type SST-101 
and SST-102, are available for tracking 
and range instrumentation applications. 
Type SST-101 (shown) is a general pur- 
pose, crystal-video transponder intended 
for tracking intermediate range missiles, 
drones and piloted aircraft and includes 
complete circuit transistorization (ex- 
cept for magnetron) an all solid-state 



modulator, volume of less than 75 cu. 
in. and weight of 4 lb. Type SST-102 
was developed for long-range missile 
tracking and is a general purpose super- 
het pulse transponder intended for use 
with precision C-band tracking radars 
and employs an all-solid state modulator 
switch, ferrite circulator, high frequency 
mesa transistors. Motorola Military 
Electronics Division, 8201 East Mc- 
Dowell Rd., Scottsdale, Ariz. 

• Command receiver. Model TRR- 
1263, is a completely transistorized, 
crystal-controlled, fixed tuned receiver 
designed to operate over 5 me. to 16 
me. range and may be used in tele- 
metering, range safety and missile com- 
mand destruct applications. An integral 
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multi-tone decoder section provides 
high immunity from interference, ac- 
cording to the manufacturer, Lccll, Inc., 
380 Oak St., Copiague, N. Y. 

• Single-Sideband Exciter/Driver, 
Model SSB-58-1A, for high level AM 
ground station transmitters is available. 
It is based on class C sideband amplifi- 
cation and is designed for use with exist- 
ing AM and CW transmitters, as well 
as new AM transmitters. Among the 
advantages, according to the manufac- 
turer, are relative insensitivity to vary- 
ing antenna loads and tuning errors, im- 
proved undesired sideband rejection at 
higher power levels. Single or two in- 
dependent 6-kc. sidebands arc developed 
for use with doppler-free multi-channel 
FSK teletype, data, voice and facsimile 
transmissions. Operating frequency 
range is one to 30 me. Compact, tran- 
sistorized systems for low-power AM 
aircraft or shipboard transmitters arc 
also available. Kahn Research Labora- 
tories, Inc., 81 South Bergen PI., Free- 
port. N. Y. 

Component & Devices 

• Inverter, Model KB, is a solid-state 
device which converts d.c. to 400 cps 
sine wave from a 28 v.d.c. source and 
will deliver up to 55 volt-amperes with 
less than 2% total harmonic distortion. 


Unit measures 21 in. x 4 in. x 21 in. 
and is encapsulated in moisture-resist- 
ant thermosetting foam and meets MIL- 



E-52720 specs for moisture, shock and 
vibration. Arnold Magnetics Corp., 
6050 W. Jefferson Blvd., Los Angeles 
16, Calif. 

• Ferrites, electrically variable attenu- 
ator, Model TFA-1, electrically variable 
phase shifter, Model TFP-1, and circu- 
lator, model TFC-1, comprise line of 
C-band units which have among them 
such features as broad bandwidth, low 
insertion loss, wide temperature range, 
small size and low weight. Typical of 
these ferrites is the phase shifter which 
provides a phase shift range from zero 
to 90 deg. over a 5.2 to 5.8 kmc. band- 
width, has less than 1 db. insertion loss 
with a vswr of less than 1.2. Electron 
Tube Products, Red Bank Division, The 
Bendix Corp., Eatontown, N. J. 


PROBLEMATICAL RECREATIONS 21 



By my watch, the hour and minute hand of your watch coincide 
every 65 minutes exactly. (A) How inaccurate is your watch? 
(B) in how many hours will your watch gain or lose an hour? 

—The Rochester Indicator 
Our Westrex Corporation has equipment you can buy off the shelf: 
facsimile continuous recorders, multi-channel data recorders, and 
single sideband transmitters and receivers. They also have a power- 
ful capability in R&D which you might utilize. 
answer to last week’s problem : A thoroughly inbred family— 
the physicist not only married his cousin, but so did his brother and 
his sister- resulting in a party of two, including the host. 

□ LITTON INDUSTRIES 

Beverly Hills, California 
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IBM Thin Film Program Shows Results 


By Barry Miller 

Kingston, N. V.-First results of a 
research and development program 
aimed at providing a broad range of 
thin film circuit functions for future 
military electronic systems were demon- 
strated’ here recently in the laboratories 
of the Federal Systems Division of In- 
ternational Business Machines Corp. 


Sponsored by the Army Signal Corps 
under an initial contract of about $190,- 
000, the program will complete its first 
year at the end of this month, at which 
time a contract extension now being 
negotiated will be awarded to the firm, 
according to a Signal Corps represen- 
tative. IBM's over-all thin film pro- 
gram, however, both here and at the 
company’s Research Laboratory in 


Poughkeepsie, is far more extensive and 
involves more people and equipment 
than the dollar value of the Armvs con- 
tract implies. 

Thin films have come to be regarded 
as the ultimate step in the trend toward 
diminutive, reliable and automatically 
produced electronic systems. 

The Army-IBM thin film program 
is attempting to: 

• Demonstrate the feasibility of de- 
positing multiple layers of thin films- 
onc atop the other— so as to synthesize 
a complete circuit of passive elements. 

• Grow thin single crystalline layers of 
semiconductors with controlled electri- 
cal and physical characteristics for ac- 

• Develop experimental models of six 
common circuits-audio, IF and RF 
amplifiers, astablc multivibrator, tran- 
sistor-resistor-logic nor and or not cir- 
cuits using thin passive films and un- 
cased, surface-passivated transistors. 

Toward the second goal, the com- 
pany demonstrated its technique of 
growing thin films from a vapor cpitaxi- 
ally — that is, continuously from the 
same seed so that crystal orientation of 
one film coincides with the next. This 
work is progressing here and at Pough- 
keepsie. 

Potential advantages cited by the 
company for its crystal growing proc- 
ess, called vapor growth, are: 

• Fabrication of the active part of a 
semiconductor device such as a tran- 
sistor, four-layer diode or Esaki diode 
in a single operation. Growth of the 
crystal, doping and formation of junc- 
tions can be carried out in the final 
container. 

• Growth can be switched from one 
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semiconductor to another to form 
heterojunctions— germanium on gallium 
arsenide or silicon on gallium phos- 
phide, for example, thereby tailoring 
the final device to use advantageous 
properties of both materials. 

• Preparation of arbitrary spatial im- 
purity distributions because the growth 
process is conducted at temperatures 
where impurity movement is negligible. 

As part of its over-all corporate thin 
film program, IBM fabricated some ex- 
perimental transistors by vapor growth 
but, the company concedes, their qual- 
ity does not yet measure up to alloyed 
and diffused transistors. The difficulty 
thus far is in doping in the emitter re- 
gion and getting proper injection effi- 

While vapor growth research with 
germanium and gallium arsenide are be- 
ing pressed at Poughkeepsie, work in 
this laboratory has centered around sili- 
con for the Signal Corps program. The 
development has not reached the de- 
vice stage here, but is concentrated on 
studies of properties and characteristics 
of vapor grown junctions. IBM engi- 
neers speak of eventually building ar- 
rays of active devices on small area 
semiconductor substrates. These could 
be made, they say, by growing one semi- 
conductor layer on a channeled sub- 
strate, then lapping the surface smooth, 
thermally oxidizing the surface and 
finally diffusing in opposite conductivity 
material. 

Passive Thin Films 

For its Signal Corps program. IBM 
deposited as many as 17 layers of film on 
a 0.6 in. square substrate of standard 
microscope-slide glass. In a typical 
case, that of an 18 layer or not circuit, 
all necessary passive films— nichrome 
for resistors, aluminum for conductors 
and silicon monoxide for insulators and 
dielectrics— were masked onto a 0.? in. 
square centered in the larger 0.6 in. 
square substrate. Uncased, surface pas- 
sivated transistors, of the types made by 
Fairchild Semiconductor and Pacific 
Semiconductors, are thermo-compres- 
sion bonded on the outer perimeter of 
the substrate, outside the area of the 
deposited passive components, to com- 
plete the functioning circuit. The en- 
tire unit is then encapsulated. 

Circuits were fabricated on the 0.6 
in. square substrate for convenience in 
demonstrating the multilayer process- 
ing. That the passive components are 
contained in an area the size of an 
Army micromodule wafer suggests, 
however, the possibility of housing pas- 
sive multilayer thin film circuits on a 
single wafer. Uncased transistors and 
diodes could then be accommodated in 
a hybrid micromodule (one containing 
a mix of conventional and film compo- 
nents) on separate wafers until such 
time that the firm's epitaxial growth 


technique or one like it can provide 
comparable active components on a 
separate wafer. This would provide the 
military with a complete film circuit 
technology for use in the micromodule 
packaging with active and passive film 
circuits mounted on separate wafers and 
interlaced as required. 

Multilayering techniques employed 
by IBM are as follows: Twenty or 40 
mil thick substrates without any visible 
imperfections are selected and put 
through a rinsing, washing and degreas- 
ing process, as are all utensils, glass- 
ware, jigs and fixtures, in an effort to 
minimize bothersome pinhole shorts in 
completed film circuitry. 

Fabication Processes 

Fabrication processes differ some- 
what, the company explains, depending 
on. the evaporator employed. For one 
mask changer, the substrates are pre- 
processed with a 5,000 to 10,000 ang- 
strom silicon monoxide protective un- 
dercoating and edge connector lands 
for bonding external leads. Substrates 
are then placed in the mask changer 
where film layers are sequentially de- 
posited without breaking the vacuum 
After deposition, the films arc annealed, 
removed, microscopically examined and 
then placed in a circuit substrate holder 
and cemented into position. External 
leads arc thermo-compression bonded to 
the film lands and similarly bonded or 
spot welded to the heavy leads of the 
holder. Values of circuit elements are 
checked and active elements are put in 
position for thermo-comprcssion bond- 
ing to their film lands. The circuit is 
given an operational check and active 
elements are coated for surface protec- 
tion. Finally, the substrate holder is 


surface encapsulated and faced on a 
lapping table. 

Resistive films are deposited from an 
extended wire source in 200 ohms/ 
square and in some cases 500 ohms/ 
square. These films are coated with 
silicon monoxide to protect them from 
atmospheric effects. Films can be meas- 
ured on the substrate during deposition 
in a new mask changer. 

The dielectric films are formed of 
10-20,000 angstroms thick silicon mo- 
noxide and yield 45,000 picofarads per 
square per micron for a two plate capac- 
itor. Crvstal and light transmission 
monitoring controls dielectric film thick- 
ness during deposition. 

Aluminum films of 5,000 angstrom 
thickness are deposited from an ex- 
tended wire source using aluminum 
hook loops for the evaporant. Alu- 
minum was selected for the conducting 
films because a thin layer of surface 
oxide which forms on the film boosts 
the yield of pinhole free insulations and 
the aluminum to gold thermo-compres- 
sion bond is easy to obtain. Difficulties 
encountered in depositing high valued 
inductors limited inductor values em- 
ployed in experimental circuits to 10 
microhenries fabricated in flat 52 turn 
spiral form on 0.6 square. This limita- 
tion could be sidestepped in a micro- 
module where inductors could be 
mounted on a separate wafer. 

Active Thin Films 

Six circuits were fabricated as part 
of the program. Circuits and number 
of passive film layers are: or not (two 
inverter circuits each with base over- 
drive capacitor and common collector 
resistor— 18; 20-mc. RF amplifier and 
4.5-mc. IF amplifiers— 12; audio ampli- 
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tier— 1 3; multivibrator and TRL nor— 1 1. 

In the company’s vapor growth proc- 
ess, a semiconductor halogen vapor picks 
up the semiconductor at one end of a 
reaction tube held at a high tempera- 
ture and then passes it to the other end, 
kept at a lower temperature, where the 
semiconductor grows from the vapor 
onto a single crystal seed. The process 
can be carried out in an open tube, in 
which a continuous flow of gas carries 
sapors in one end and out the other 
or in a closed tube, as it is done here. 
Vapors recirculate in the closed tube. 
Physical configurations of reaction tubes 
play an important part in the process; 
consequently IBM engineers are study- 
ing a number of different tubes. 

Laver by layer growth is made pos- 
sible by vapor growth, the company 
points out, because the temperatures 
of the growth process (500 to 600C for 
germanium and 800 to 950 for silicon) 
are lower than melt temperatures and 
layers are not disturbed by one another. 
High quality single crystals which com- 
pare favorably with crystals grown from 
melt have been obtained. 

Besides previously mentioned poten- 
tial advantages of this technique, IBM 
engineers say the process makes possible 
large area pn junctions desired for solar 
cells, fabrication of large arrays and 
growth of different conductivity layers 
between junctions. 

At present, oxides trapped on the 
junction between the parent material 
and the grown semiconductor degrade 
the quality of the substrate-deposit in- 
terface. The oxide layers impede uni- 
form nucleation and good crystal 

One approach to overcoming this, 
they say. would be to lap off the sub- 
strate and make the device from fullv 
grown junctions. 

Like many other companies, IBM is 
studying surface passivation techniques 
for active components. 

The company also is exploring high 
ohm/square resistive materials and 
high k dielectrics as part of its thin film 
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► “Do-It-Yourself" Micromodules— 
Availability of micromodule kits which 
enable engineers to design and assemble 
their own micromodule circuits in the 
laboratory was announced recently by 
Radio Corp. of America. Priced at 
S8.000, each kit includes over 50 com- 
ponents mounted on now familiar 0.3 
in. square ceramic micromodule wafers, 
riser wires, air abrader, automatic con- 
trol device, curing oven, vacuum dust 
collector, 10 to 20 power stereo zoom 
lens microscope, parts cabinet, heat 
sink, encapsulation mount and other 



Telemetry Encoder 


Miniature Digilock telemetry system en- 
coder, developed by Space Electronics 
Corp., which will be used in Air Force 
Journeyman four-stage sounding rocket to 
measure radiation and other phenomena 
at altitudes up to 30,000 mi. Complete 
telemetry system, weighing only 2 lb., will 
operate for 15 hr. from li lb. battery sup- 
ply. Transmitter output is 250 milliwatts. 
Digilock employs pulse code modulation 
using orthogonal codes that achieve very 
high communications efficiency. Bit rate 
is 64 or 256 per second. Modular con- 

sembled. 


equipment, sufficient to build and test 
10 complete modules. Kits can be pur- 
chased from Radio Corp. of America 
Semiconductor and Materials Division 
field offices. 

► Making Transistor Devices Smaller— 
CBS Laboratories, Stamford, Conn., 
hopes to develop new high resolution 
technique using ion beam and electron 
beam technology for making micromin- 
iature semiconductor junctions. Under 
$55,000 Signal Corps contract, com- 
pany believes it can make junction di- 
ameters orders of magnitude smaller 
than 2 mil. High reliability and small 
transistors could follow. 

► WWV Adds Timing Code-National 
Bureau of Standards radio station 
WWV has added a timing code, on an 
experimental basis, to its regular broad- 
casts on 2.5, 5, 10, 15, 20 and 25 me. 
frequencies. Broadcast timing code, 
which indicates the day, hour, minute 
and second (Universal Time), is accu- 
rate to within 0.001 sec. and can be 
used to synchronize satellite sightings 
or other observations made at widely 
separated locations. The code is broad- 
cast for one-minute intervals 10 times 
each hour. Except at beginning of each 
hour, code follows immediately after 
transmission of 440 and 600 cps. audio 
frequencies. The transmission employs 
a 36-bit, one-hundred pulse/second 
binary coded decimal code using a 1 .000 
cps. carrier. New WWV time-code 
generator was developed by Electronic 
Engineering Company of California. 


► Shrinking Transformers— Sylvania re- 
cently disclosed core lamination tech- 
nique which, it says, permits 2 to 30% 
reduction in size and weight of trans- 
formers. Transformer core consists of 
two U-shaped nests of steel strips joined 
together, with strips at top of the U 
interlaced to form a hollow rectangle. 
Nested cores permit lines of force to 
flow with, rather than against, the grain 
of the steel, thereby reducing the re- 
sistance of the magnetic circuit and en- 
abling the transformer to operate as 
efficiently as heavier, larger, conven- 
tional core devices. Company says it 
has been making transformers with" this 
technique for better than five years at 
its Ipswich, Mass, plant. 

► Signed On The Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include: 

• General Electric, Heavy Military 
Electronics Department, Syracuse, 
N. Y., $ 1 4 million from Navy for AN/ 
SPS-30 lightweight 3-D radar which 
provides target bearing, height and 

• Lear, Inc., Grand Rapids, Mich., con- 
tract from Lockheed Missile and Space 
Division to produce a digital servo sys- 
tem for controlling tilt and translation 
of mirror system capable of assuming 
200 positions in each of two axes. A 
memory tape device will provide auto- 
matic sequencing and instantaneous 
readout of all positioning data. 

• Stromberg-Carlson Division, General 
Dynamics Corp., $4 million from Navy 
Bureau of Weapons for special transis- 
torized airborne radio equipment to be 
used in anti-submarine warfare. 

• Melpar, Inc., Falls Church, Va., re- 
ports three contracts from USAF's 
Cambridge Research Center. One cov- 
ers study to determine feasibility of 
recognizing vehicles in space or the at- 
mosphere by the characteristics of their 
paths. Second covers series of meteoro- 
logical research investigations. Third 
calls for design and construction of an- 
tenna assembly for use in fourth-stage 
nose cone of Air Force 609A ballistic 
test missile. 

• Sylvania’s Applied Research Labora- 
tory will study very low frequency radio 
propagation, including the applicability 
of very low frequency waveguide mode 
theory to unexplored areas, under an 
$87,000 contract from the Office of 
Naval Research. In addition, the labo- 
ratory has been directed by Air Force 
Cambridge Research Center to study 
extra low frequency (below 1 kc.) propa- 
gation in the upper atmosphere. For 
this studv and three other contracts, 
Sylvania will receive $153,000. 
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New Offerings 

Avnet Electronics Corp., Westbury. 
N. Y., the company and subsidiaries are 
engaged in asscmblving and distributing 
a line of electrical connectors and in 
distributing transistors, diodes, capaci- 
tors. transformers and other items re- 
lated to the electronics, aircraft, missile 
and communications industries. Offer- 
ing is $2,000,000 of convertible deben- 
tures due 1975. for public sale by the 
issuing company, and 1 50,000 out- 
standing shares of common stock bv 
the present holders thereof. Offer- 
ing prices, underwriting terms and in- 
terest rate on the debentures to be sup- 
plied by amendment. Proceeds from 
the sale of the debentures will be used 
to repay $600,000 of outstanding short 
term bank loans: to maintain required 
inventories of both new product lines 
and those currently distributed: to stock 
parts and material necessary to assem- 
ble certain electrical testers: to provide 
additional working capital. 

Avnet’s president, the board chair- 
man, and the vice president and treas- 
urer are three of the seven selling stock- 
holders; amount of shares to be sold 
by each to be supplied by amendment. 

Lamtex Industries, Inc., Farmingd.ilc, 
N. Y„ engaged in the design, engi- 
neering, development and manufacture 
of fiber glass-reinforced plastic compo- 
nents and assemblies which are princi- 
pally used in missiles, rockets, airplanes, 
radar sets, sonar sets, torpedoes, elec- 
tronic and heavy electrical equipment. 
Offering is 100.000 shares of common 
stock, for public sale at S5 per share. 
Of the proceeds, $60,000 will be used 
to increase the company’s sales effort; 
$40,000 for further research and devel- 
opment on proprietary products, which 
are now in the development stage; 
$50,000 to purchase additional ma- 
chinery and equipment: $100,000 to 
repay a bank loan; $26,119 to repay 
loans from stockholders; the balance 
for working capital. 

Navigation Computer Corp., Phila- 
delphia, Pa., engaged in the manufac- 
ture and sale of special purpose digital 
computers and a catalogued line of 
transistorized digital systems modules 
for use in various industrial, commer- 
cial and militarv applications. Offering 
is 50,709 shares of common stock, for 
public sale: offering price and under- 
writing terms to be supplied by amend- 
ment. Of the proceeds, the company 
contemplates the expenditure of some 
$120,000 for a new plant to be con- 
structed near Valley Forge. Pa., at an 
estimated cost of $275,000; the balance 


of such cost to be provided through 
mortgage financing. The balance of the 
funds will be used for the purchase of 
additional equipment ($18,000), and 
for working capital purposes. 

Amoux Corp., Los Angeles, Calif., 
engaged in designing, developing, man- 
ufacturing and selling electrical and 
electronic instruments and components 
as well as electronic systems and sub- 
systems for use in various military, in- 
dustrial and scientific installations; a 
subsidiary designs and manufactures 
multi-contact and environmental elec- 
tric connectors. Offering is 133.000 
common shares for public sale; offering 
price and underwriting terms to be sup- 
plied by amendment. Of the proceeds, 
SI 50,000 will be applied to the repay- 
ment of loans in that amount from cer- 
tain shareholders: S225.000 for expan- 
sion of the company’s engineering and 
manufacturing capacity in the field of 
power supplies: SI 50,000 for expansion 
of the subsidiary’s manufacturing ca- 
pacity in the field of special purpose 
electrical connectors; SI 00,000 for de- 
sign. development and increased manu- 
facturing capacity in the field of tem- 
perature measurement and control 
equipment; $200,000 to finance raw 
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material and work in process invento- 
ries; $64,000 to finance the purchase 
of 51% of the outstanding stock of 
Astra Technical Instrument Corp.; the 
balance for working capital. 

Vartan Associates, Palo Alto, Calif., 
principally engaged in the design, man- 
ufacture and sale of microwave tubes, 
electronic instruments, vacuum equip- 
ment and electronic systems and com- 
ponents for militarv, commercial and 
industrial use. Offering is 216,645 
shares of capital stock, for subscription 
by stockholders of record July 14, 1960. 
at the rate of one new share for each 
1 5 shares then held; subscription price 


and underwriting terms to be supplied 
by amendment. Of the proceeds, about 
$2,500,000 will be used in the com- 
pany’s building construction program at 
Palo Alto; $2,000,000 for the purchase 
of machinery and equipment required 
for fabrication and processing of high- 
power klystron tubes; $1,700,000 for 
the purchase of other machinery and 
equipment to expand productive capac- 
ity in other product areas; $1,300,000 
to retire outstanding bank borrowings; 
the balance for working capital pur- 

Astrotherm Corp., Indianapolis, Ind., 
engaged in the designing, engineering 


and manufacturing, for both military 
and commercial application, of proprie- 
tary and non-proprietary aircraft and 
missile components and assemblies. 
The company was organized under 
Delaware law in March, 1960, as suc- 
cessor bv merger, effective May 16, 
1960, to the business and property of 
Monument Engineering Co., Inc. 

Offering is $308,000 of 8% subor- 
dinated convertible debentures due 
July, 1970, 1 54,000 common shares, and 
46,200 common stock purchase war- 
rants, to be offered in units (3,080) at 
$200 per unit, each consisting of $100 
principal amount of debentures, 50 
common shares, and 15 warrants (exer- 
cisable initially at $2 per share). Of 
the proceeds, $195,000 will be used 
to repay loans from Mercantile Dis- 
count Corp.; $56,000 to repay loans 
from management officials and’ princi- 
pal stockholders; $60,000 for additional 
laboratory and test equipment; the bal- 
ance for working capital purposes. 

Associated Testing Laboratories, Inc., 
Caldwell, N. J., engaged in the business 
of environmental testing of components 
for defense industry; the company also 
manufactures environmental test equip- 
ment for use in its own operations and 
for sale to others. Offering is 75,000 
shares of common stock for public sale; 
offering price and underwriting terms to 
be supplied by amendment. A portion 
of the proceeds will be used initially to 
retire $100,000 of short term bank loans 
incurred for working capital purposes, 
and to provide additional testing facili- 
ties and equipment in new plants at 
Wayne, N. J.. and Winter Park, Fla.; 
the balance will be added to working 
capital, and is expected to be used in 
part for further expansion of facilities, 
including the possible establishment of 
new testing laboratories in the New 
England and West Coast areas (in each 
case at an estimated cost of $125,000). 

Kings Electronics Co., Inc., Tucka- 
hoe, N. Y„ engaged in the design, de- 
velopment and manufacture of radio 
frequency coaxial connectors, electronic 
testing equipment, aircraft intercom- 
munication systems and components 
and other electronic equipment. Offer- 
ing is 200,000 shares of common stock 
and 100,000 common stock purchase 
warrants, to be offered for public sale 
in units, each consisting of one share 
of common stock and one-half common 
stock purchase warrant, at $4 per unit. 
Of the proceeds, $165,000 will be ap- 
plied to the repayment of certain loans; 
$75,000 for development and design 
work by a subsidiary in the field of 
infrared instrumentation; $100,000 for 
continued research in the design, de- 
velopment and production of compo- 
nents for microwave instruments; the 
balance for working capital. 
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Stock Transactions 

The Securities and Exchange Com- 
mission’s Summary of Security Trans- 
actions and Holdings for the period 
Apr. 11 to May 10, 1960, reported the 
following transactions: 

Tempo Aircraft Corp. Acquisition of 500 
common shares by Clyde E. Skeen, officer 
and director, making a holding of 500. 

Texas Instruments. Disposition of 100 

leaving a holding of 5.84a: disposition of 


cer. leaving a holding of 8,262 : disposition 
of 500 common shares by C. J. Thomsen. 



2.000 : acquisition of 700 common shares 
by Sidney P. Woodbury, officer and director, 
making a holding of 857. 

Transactions reported during the 
period from Mar. 11 to Apr. 10, 1960 
included: 





DETECTORS 


Metal porticles in an engine or 
accessory lubricant are a proven 
indicator of internal breakdown. 
Early detection of this condition 
is being accomplished today in 
both commercial and military 
aircraft with Lisle Magnetic 
Chip Detectors. 

A powerful magnet in the Chip 
Detector attracts any ferrous 
particles that may appear in the 
lubricant. These particles bridge 
an electrically insulated gap, 
completing a circuit which in- 
stantly activates a light on the 
Flight Engineer's or Pilot's in- 
strument panel. 

As an alternative to a perma- 
nently wired system. Lisle Chip 
Detectors can be ground checked 
with a continuity tester. 

Write for Catalog and Samples 

^^^1 for Testing 

“corporation 
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BUSINESS FLYING 



LOCKHEED-AZCARATE Model 60 light utility plane is powered by a 250-hp. Continental fuel injection IO-470-C engine. 


Aviation Week Pilot Report: 

LAS A 60 Handles Well in All Regimes 


Bv Richard Sweeney 

Los Angeles— Straightforward han- 
dling in all flight regimes characterizes 
the Lockheed-Azcaratc Model 60 light 
utility plane, paralleling the aircraft's 
uncomplicated design and workhorse 
mission. 

Main points of the plane's qualities 
demonstrated during an Aviation 
Week flight evaluation included: 

• High degree of static and dvnamic 
stability. 

• Medium control pressures coupled 
with good response rates to control 
displacement. 

• Good short takeoff and landing char- 
acteristics. 

Aircraft flown was XB-GUZ, first 
LASA 60 prototype, which was certifi- 
cated with the 250-hp. Continental fuel 
injection IO-470-G powerplant (AW 
Apr. 25, p. 95). The plane is registered 
to Lockheed-Azcaratc at San Luis 
Potosi, Mexico. Col. Alfonso Ganda- 
rilla, chief pilot for Lockheed-Azcarate, 
was piloting the airplane during its tour 
of southern California. 

A key element in the LASA 60 high- 
performance landing and takeoff ability 
is the Fowler-tvpc flaps. In keeping 
with the simplicity of LASA 60 design, 
these have direct mechanical linkage 
rather than hydraulic actuation, with an 
overhead handle in the cockpit con- 
nected to cables, push-pull tubes and 


scissor-jointcd rods to move the surfaces 
along the tracks. 

On the prototype, the flap actuating 
handle is rather long and swings through 
a wide arc. The handle is near the 
windshield center post with flaps up, 
and moves through a wide arc to behind 
the pilot’s shoulder for flap full-down 
position. On this airplane, three posi- 
tions are used— full up, 15 deg. (take- 
off) and 27 deg. (full down, landing). 
It is planned, on production planes, to 
shorten the handle, which is awkward 
to move to the last stop in the proto- 
type, and also to add another stop in 
flap travel between the 1 5 and 27 deg. 
positions. 

The flight evaluation was performed 
at Van Nuys Airport, 700 ft. mean sea 
level elevation, with surface tempera- 
ture approximating 90F. Altimeter set- 
ting was 29.94, and the aircraft was at 
medium gross weight for takeoff, about 
2,800 lb. 

High-Performance Takeoff 

The first high performance takeoff 
was performed by Col. Gandarilla, who 
lifted the aircraft off the rumvav after 
about a 600-ft. run at just over 50 mph. 
indicated airspeed, using 1 5 deg. flap. 
A high-performance landing by Ganda- 
rilla. using full flaps and no power, was 
made with an approach angle of about 
1 5 deg. A full stop was reached within 
about 400 ft. after touchdown. 


First takeoff by the Aviation Week 
pilot was normal, without flaps, with 
the aircraft lifted off at about 70 mph. 
IAS. With the 250-hp. engine, the 
aircraft’s rate of climb is not spectacu- 
lar; however, a considerable improve- 
ment should result from using the 260- 
lip. supercharged engine which retains 
its power during climb. 

Landings included one high-perform- 
ance 560-dcg. overhead approach, using 
full flaps from the initial point. The 
airplane was flared using some power. 
Braking after touchdown was efficient, 
and the steerable nosewheel kept the 
aircraft straight on the runway despite 
an occasional crosswind gust. 

For the LASA 60, the best ratc-of- 
climb speeds vary according to gross 
weight and altitude, ranging from 85 
mph. IAS at sea level to 65 mph. IAS 
at 18,500 ft. mean sea-level altitude. 
Best angle is obtained by raising the 
nose until minimum speed is obtained 
with flaps at takeoff setting, keeping 
power at maximum continuous. 

Normal approach speed is in the or- 
der of 90 mph. IAS, but use of flaps and 
power can be tailored to achieve the 
desired flight path such as a steep angle 
or flat approach. 

One feature of the LASA 60 design 
is its swept-back, tapered steel tube main 
landing gear struts with rubber shock 
absorbers rather than conventional air- 
oil struts. Dropping the LASA 60 onto 
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the ground from several feet produces 
almost as soft a landing as "painting 
it on,” and the gear configuration does 
not bounce the plane back into the air. 
Once on the ground, the aircraft stays 
there, with immediate and excellent 

brake effectiveness. 

In level flight the aircraft displays 
good characteristics about both longi- 
tudinal and lateral axes. Induced oscil- 
lations in pitch axis from trimmed cruise 
condition show the aircraft to have a 
long period with small altitude changes 
and a tendency - to damp out the oscil- 
lation in less than three complete cycles. 

In trimmed-out turns, rudder-induced 
oscillations showed the high degree of 
stability, with the aircraft tending to 
return to trimmed-out condition in few 
oscillations. 

Slow flight, using flaps in takeoff 
position, demonstrated good stability- 
characteristics until the bottom edge of 
the speed envelope was reached, about 
52 mph. IAS at 4,200 ft, MSL altitude. 
At the extreme low speeds, the aircraft 
tends to be wobbly, but adding a few 
miles per hour restores normal control 
effectiveness. Hie aircraft should be 
efficient in slow approaches to landing 
in mountainous, isolated areas such as 



In using flaps, both after takeoff and 
in slow flight, care is required in raising 
the lift devices. A pronounced sink re- 
sults when the surfaces are retracted, due 
to their high efficiency. 

Stall investigation showed the plane 
to have good characteristics. In a 


normal power-off situation, unless full 
nosc-up trim is applied in level flight, 
the airplane tends more to run out of 
elevator and finally develop a negative 
rate of climb without significant buffet, 
rather than a clear shudder, break and 
fall. A definite break can be felt in the 
power-off straightaway pattern if the 
nose is raised to a high angle. 

In using power, flaps, or combinations 
of power and flaps in stalls, the airplane 
again shows a tendency to develop a 
sloppy elevator condition even with full 
nose-up displacement, and assumes a 
negative rate of climb. 

Using high power, flaps and steep 
turn, the plane will shudder and require 
heavy control pressures to retain the at- 
titude, but shows no tendency to snap 
out suddenly. Steep turns with high 
power settings and full flaps produce 
a definitely tight turn, but again full 
elevator displacement results in a con- 
tinuation of the shuddering progress 
around the turn. 

Sensitive Rudder 

In all flight regimes the airplane has 
a very sensitive rudder, but its effective- 
ness varies with airplane configuration 
and flight condition. There appears to 
be no significant blanking of the sur- 
face when flaps are full down, speed is 
low and a tight turn assumed, although 
effectiveness diminishes and pressure re- 
quired for high displacement stays me- 
dium to heavy. 

The aiiplanc does not incorporate a 
rudder trim, which has good and bad 
aspects. On the positive side is reduced 


complexity of the general airframe, 
while on the negative side is the neces- 
sity to develop the footwork as a func- 
tion of flight speed and power setting. 
This should not be difficult for pilots 
who spend high amounts of time living 
the airplane in the bush. 

External appearance makes the LASA 
60 look short-coupled, but the general 
controllability and response rate dis- 
avow the appearance. The visual im- 
pression probably results from the 
plane's deep fuselage extending farther 
aft than usual, as a design feature en- 
abling the ship to carry cargo which 
may be bulkier than it is heavy. 

Cockpit of the prototype XB-GUZ is 
well laid out, except for the flap actu- 
ating handle mentioned earlier. Hie air- 
craft is not equipped for all-weather 
flight: in fact, radio provisions arc "as 
required and desired" for individual cus- 

Povveqjlant controls are grouped in 
the lower center of the panel They are 
all of the vernier type and include throt- 
tle, propeller and fuel pressure (or mix- 
ture, since this is a fuel injection cn- 

Thc key-operated ignition switch is on 
the upper left corner of the instrument 
panel, with direct-drive starter switch 
just below it and covered bv a guard 
when not in use. The standard flight 
instrument group is in front of the pilot 
and includes airspeed indicator, altim- 
eter. electric turn and bank, and verti- 
cal rate gage. 

Powerplant instruments are located 
on the panel center, and include tach- 



LASA 60 flap-actuating handle can be seen through windshield, near center post. Note large size of opened cargo door. 
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(for the fuel injection system), oil pres- 
sure. oil temperature and cylinder head 
temperature. One fuel quantity gage 
serves each 26-gal. tank in each wing, 
with switching provided between tanks. 
Fuel tank selector also is on the instru- 
ment panel, in the lower center area, 
along with cowl flap control handle and 
an electric combination primer and aux- 
iliary fuel pump. 

The electrical system control panel is 
roof mounted just above the pilot’s head 
and includes master battery switch, gen- 
erator switch and circuit breaker, mas- 
ter radio power and light switches. 

The large elevator trim wheel, located 
on the floor between pilot and copilot 
seats, incorporates a visual position mdi- 


Swiss Pilatus Porter 
Crashes in Himalayas 

Stans, Switzerland-The Pilatus Por- 
ter "Yeti” aircraft employed this spring 
for supply-dropping to the Swiss 1960 
Dhaulagiri Expedition in the Himalayas, 
crashed on its last mission. 

The aircraft had just taken off from 
the expedition base at an altitude of 
17,056 ft. when the control stick’s rub- 
ber grip came off in the pilot’s right 
hand. The plane was only a few feet 
from the ground and therefore not suf- 
ficient time was left for the pilot to 
recover. Left wing and propeller of 
the Porter dug into the sloping snow 
field and were badly damaged bv the 
impact. Swiss pilot Ernst Saxcr arid his 
copilot, Emil Wick, were unhurt but 
because of the difficult terrain the plane 
had to be abandoned. 

This is the second mishap with the 
Porter during the approximately six 
weeks it was carrying out supply- 
dropping missions in the Himalayas this 
year, the first time aircraft have been 
employed by any expedition in the 
area. In April it developed engine 
trouble and made an emergency landing 
in Pokhra about 99 mi. northwest of 
Katmanda. 

Both pilot and aircraft have been 
subjected to severe weather conditions 
and sudden changes in temperature 
from 105F at the expedition’s main base 
in the vallev to around — 5F at a height 
of more than 16.400 ft. during the 
operations. Although such conditions 
have had an adverse affect on the per- 
formance of the plane as well as on the 
pilot's reactions, on the whole the Por- 
ter stood up well to the rigors of the 
work demanded. 

According to the manufacturers. 
Pilatus Flugzeugwerkc A.G., tests since 
carried out on the rubber grip of the 
Porter's control stick have shown that 
the material stretches considerably when 
subjected to severe cold. 
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Wassmer Begins Deliveries of Super IV 


By Robert E. Farrell 

Paris— Initial deliveries have begun on 
a new French four-scat aircraft, the 
Wassmer Super IV, following the re- 
cent award of its airworthiness ccr- 

Wassmcr, a private company specializ- 
ing in light aircraft, plans a production 
rate of two Super IVs monthly. On 
this basis, company officials sav. they 
have sufficient orders to keep them 
busy until the end of the year. Mean- 
time, the company currently is pushing 
a sales campaign throughout western 
Europe. 

Budding Demand 

Super IV was designed to meet a 

Europe for a business-tourist aircraft 
which would be comfortable, reasonably 
rapid and less expensive than compa- 
rable U. S. aircraft. 

Super IV, which first flew in June, 
1959, has a retractable gear, laminar 
flow wing and slab tail. French price 
of the standard version is SI 5,200. Ex- 
port price at the factory is SI 3,600. 

Powered by a ISO hp. Lycoming 
O-360-A1A engine, the Super IV cruises 
at 165 mph. over a range of just under 
1 ,000 mi. During a recent check flight 
between Copenhagen and Paris, the 
Super IV covered the 656 mi. distance 
in -1.03 hr. at an average speed of 164 


mph. from brakes off to the final roll. 

Super IV wings arc made entirely of 
wood, the two main sections being rec- 
tangular in shape and thus easy to con- 
struct. Laminar-flow airfoil is N'ASA 
63.61 S. Wingtips. into which are fitted 
navigation lights, are plastic. Main 
wing spar is fixed at 35% chord. Tor- 
sion box extends in front of main spar 
along the entire leading edge. Each 


wing contains a 30-gal. fuel tank as well 
as a recess layout for retracted gear. 

Fuselage is of welded steel tube con- 
struction and is covered with plywood 
and cotton fabric. Tail surfaces arc of 
wood with horizontal surface being slab- 

Tricydc gear and flaps arc activated 
via mechanical systems rather than elec- 
tric or hydraulic. The gear is raised 
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Shaping the future - 

Lockheed’s 

Program 

Diversification 


We are in an era when methods, materials and machines 
must meet the complex systems characteristic of tomorrow’s 
air/space vehicles. Lockheed’s diversification extends from 
space and atmospheric vehicles to studies of dangers lurking 
at ocean depths — and how to protect against them. 

Such projects start a chain reaction of creativity. They pro- 
vide new challenges to men of vision. Here are examples of 
Lockheed’s programs that range from research to final devel- 
opment and production : 

REENTRY STUDIES pertaining to landing manned 
space vehicles from orbit or edge of space glide path. 

INFRARED STUDIES for advanced systems and 
subsystems for missile and aircraft detecting, tracking, rang- 
ing, and eventually surveillance. 

MACH 3 AIR TRANSPORTS operating from 
present day airports would cruise at altitudes of 70,000 feet 
or higher. 

ESCAPE CAPSULE developed under U.S.A.F. spon- 
sorship to enable pilots of tomorrow’s ultra-high performance 
aircraft to escape safely. The capsule will allow the pilot to 
escape at extremely high altitudes and speeds. Control sta- 
bilizers, a small rocket engine and survival equipment assure 
the pilot’s safe return. 

ANTI-SUBMARINE WARFARE systems studies 
to develop new techniques for neutralizing the submarine 
menace. 

NEW RESEARCH CENTER dedicated solely to 
advanced research on atmospheric and space flight. Partially 
finished now, the new multimillion-dollar center will house 
most of the Division’s research facilities. 

SCIENTISTS AND ENGINEERS of outstanding 
ability are invited to investigate opportunities offered by a 
company that always looks far into the future. Please address 
your inquiry to: Mr. E. W. Des Lauriers, Manager Profes- 
sional Placement Staff, Dept. 1107, 2406 No. Hollywood 
Way, Burbank, California. 


LOCKHEED 





and lowered with a cabin lever which 
operates over an angle of 90 deg. A 
compensating bar under tension han- 
dles the load of the gear. Pilot's effort 
only overcomes the friction in the me- 
chanical linkage. 

Ground Handling 

Ground handling of the Super IV, 
as with most tricycle aircraft, is fairly 

The noscwhccl is steerable. Two 
mam wheels have automobile-type 
hydraulic brakes applied in unison. 
Parking brakes are fitted. Suspension 
is provided by use of thick rubber 
blocks, another example of company de- 
sire to keep maintenance problems to a 

Sliding canopy gives easy access to 
the rear bench-type seat as well as to 
pilot and front passenger seats. Noise 
level during flight is reduced by use of 
honeycomb material on the center por- 
tion of the sliding roof and by double 
cabin panels. Rear scat is set back at 



Super IV standard 


lore than the 

: comfortable 
; as a suspen- 





. Standard 


'and elfin 

bladcd fixed propeller is fitted on tin 
offers, as optional equipment, a Mac 

Wassmer Super 

IV 

Specifications 


Weights: 

Empty weight 

Gross weight 

.1,430 lb. 
.2.640 lb. 

Span 


l-cngtl. 

Height 

track 

Wheelbase 
Cabin width 

0.4 It 

10.8 ft 

5.7 ft 

3.8 ft 

" ,n S data: 
Win. area 


Wing luading 

Aspect ratio 

118 psf. 
6.2 

Cruising speed (75% power). 

165 uipli. 
900 fpm. 
.56 uipli. 

Stalling speed 






Fuel capacity 

. .60 gal. 


Caulcy constant speed propeller with 
a Woodward regulator. All radio equip- 
ment is optional. 


PRIVATE LINES 

Howard pressurized 500 twin-engine 
executive transport is expected to be 
fully certificated under FAA Part 4b in 


and required paperwork involved in 
bringing them to this standard. Actual 
performance has shown that the ex- 
tended wing center section and im- 
provement of rudder boost control sys- 
tem provides a minimum control speed 
of 93 kt.. some 4 kt. lower than pre- 


6.7 5-providing cabin equivalent of sea 
level while flving at 16,000 ft. and 2,900 
ft. when flving at 21,000 ft.-indications 
are that structural design will pennit 
that an increase to differential of ap- 
proximately eight could be certificated 
if required, according to Howard Aero, 
Inc., San Antonio, Tex. 

Sales gain of 16.6% in business air- 
craft is reported by Cessna Aircraft Co., 
Wichita. Kan., for' the first eight months 
of Fiscal 1960 compared with the same 
period last vear. Total number of air- 
craft delivered in the Oct. I, 1959-Mav 
31. I960, period were 2.839 compared 
with 2,434 in the same period in Fiscal 
1959. Low dealer inventories on all 
models further strengthen the sales pic- 
ture, according to Cessna Marketing 
Manager Frank Martin. Model break- 
down for this year’s first eight months: 
262 Model 150s, S16 Model 172s, 465 
Model 175s and Skylarks, 180 Model 
ISOs, 489 Model l’82s and Skylanes. 
450 Model 210s, 177 twin-engine 310s. 


Two Republic Alonctte II turbine- 
powered helicopters have been pur- 
chased by Air Florida, Inc., for multi- 

I- P- Van Pelt. Air Florida president, 
said plans call for immediate schedule 
of 56 flights daily. 


Piper Comanche 250 has been pur- 
chased by Scott Aviation Corp., Lan- 
caster, N. Y„ for use in testing ad- 
vance design concepts of oxygen equip- 
ment for business aircraft. The plane 
also will be used for executive travel. 


Grumman Gulfstrcam turboprop 
transport has been certificated by Fed- 
eral Aviation Agency to operate at a 
cruising altitude of 30,000 ft., an in- 
crease over the former 25,000 ft. al- 
lowed under CAR Part 4b. Company 
says new altitude adds another 300 ini', 
to the Gulfstream's range. 
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SAFETY 


CAB Accident Investigation Report: 


Fast Landing Led to Constellation Crash 


Capital Airlines Flight 983 of May 12, 
1959, a Constellation Model L-049, N 
2755A, following a landing at 1529 EST, 
on a wet runway, was intentionally ground 
looped and during the maneuver skidded 
and slid down a steep embankment beyond 
the boundary of the airport at Charleston, 
W, Va. One of the 3S passengers and one 
of the sis crew members died in the fire 
which followed; one passenger was seriously 
burned and all others on board the aircraft 
cscapted with little or no injury. The air- 

Thc aircraft was landed within the first 
third of the runway and the captain said 
that finding braking to be ineffective, he 
chose to ground loop the aircraft rather than 
risk going down a sharp declivity at the 
f3r end of the runway. The aircraft left the 
runway about 600 ft. from the far end. 

Investigation revealed operational defi- 
ciencies in the conduct of the approach and 
touchdown, and that crew coordination 
throughout the emergency was poor. Be- 
cause of crew statements, the brakes were 
believed to have been capable of functioning 
in a normal manner; however, water on the 
runway would have permitted the aircraft to 
aquaplane and thus make them ineffective. 

INVESTIGATION 

Capital Airlines Flight 983 of May 12, 
1959, originated in Washington, D. C., with 
its destination Atlanta. Ga., and with inter- 
mediate stops at Rochester and Buffalo, 
N. Y.; Pittsburgh, Pa., and Charleston, 
w. Va. The flight departed Washington at 
0957' and was routine to Buffalo. 

At Buffalo a scheduled Crew change was 


B. j. Morrison, and Hostesses N 


burgh Airport, arriving there at 1 347. 

The flight departed Pittsburgh at 1433 
and was cleared to Charleston on an IFR 
(instrument flight rules) flight plan to the 
Kanawha County Airport at Charleston via 
Old Concord intersection, to cross the 
260-deg. radial of Pittsburgh omni at 3,000 
and to maintain 5,000 via 193-dcg. radial of 
Imperial omni. At the time of takeoff the 
aircraft weighed 81,253 lb., which was 4,284 
lb. under the maximum allowable gross take- 
off weight at Pittsburgh for an intended 
landing at Charleston. The maximum al- 
lowable gross landing weight for L-049 air- 
craft for Runway 32 at the Kanawha County 
Airport is 83,000 lb. There sverc 44 nersons 
on board which included 38 ; 


:. Tw, 


nonrevenue company 


i‘o of the passengers w 
>any employes and c 


At approximately 1 518 the flight reported 
to the company at Charleston that it was 
in range and had 1,800 gal. of fuel on board, 
and was estimating the Kanawha County 
Airport at 1525. At that time the special 
U. S. Weather Bureau report No. 7 was 


c flight as follows: clouds l 

cattcred, higher clouds 1,500 ft. scattered, 
J ft.; visibility' 5 mi.; 


light rain showers; ground fog; wind 
northeast 3 kt.; remarks, ground fog rising 
from the valleys. At 1522 the Charleston 
tower cleared the flight to make an ILS (in 
strurnent landing system) approach to Run- 
way 23 and upon reaching the outer marker 
to circle visually to Runway 32; the wind was 

S iveii as nortli-northwest 3 kt., and the 
iglit was advised to report when reaching 
the outer marker and that it was cleared to 
land. This clearance was acknowledged. In 
a short time the flight advised the tower 
that the approach was being abandoned 
and seconds later the crew advised that it 
was in the clear and would cross the airport, 
make a left turn, and would again report on 
downwind leg. Captain Ohm. who was 
seated in the left pilot's scat, took control 

wind leg report was made and the flight 
was again cleared to land on Runway 32. 
Tower personnel said the flight disappeared 
from tneir view momentarily behind scud 
_, when turning to base leg but, 
ing this, remained at all times in dear 

According tc 


folluu in; 


touched down 


is Runway 23 and 


eyewitnesses, the approach 
normal and the aircraft 
500 to 1,000 ft. from the 
approach end of Runway 32 and within the 
first third of the runway distance. The 
aircraft did not appear to decelerate and 
just before it approached the intersection 
of Runways 32 and 23 it veered to the left; 
a blast of engine pone ’ ■ ■ ■• 

left the paved surface 

of the intersection. The aircraft continued a 
left ground loop as it crossed the sodded 
area. At the edge of the embankment it 
crossed a ridge two feet high, then disap- 
peared from sight over the edge of the 
steep embankment. When it went over the 
embankment it appeared to do so right 
wing -first and then the tail section, almost 
as if it were traveling backward. As the 
aircraft came to rest it immediately caught 
fire and was destroyed. One passenger and 
the flight engineer-trainee were killed. The 
time of the accident was 1529. 

The alarm was quickly sounded and the 
londcd immediately 
the steep downgrade it 
could not get closer than 200 ft. to the 
aircraft. Efforts were largely centered on 
getting occupants away from the burning 
wreckage and up the hill. 


trance door at the rear of the aircraft, and 
the ^ crew departed through the cockpit 

An airport weather observation made one 
minute after the accident indicated an 
estimated ceiling of 4,000 ft. with scattered 
clouds at 600 and 1,500 ft,; visibility 6 mi.; 
light rain showers; ground fog; temperature 
6S deg.; dewpoint 62 deg.; and a wind of 
4 kt. from the east-southeast. Rain was 
falling during the approach and touchdown 
and had been for some time previously; 
the runway was thoroughly wet with lo- 
calized areas of standing water. 

The Kanawha County Airport is built 
on the top of a mountain. Runway 32 is 
4,750 ft. long and Runway 23, the ILS run- 
way, is 5,200 long. On May ^12. 1959, the 

end of the runways slants downward 

Civil Air Regulations require that trans- 
port category airplanes in scheduled service 
can be landed within 60% of the effective 
length of the runway on a dry runway in 
still air. The effective length of Runway 32 
is approximately 3,830 ft., 60% of which 
is 2,300 ft. According to the FAA Ap- 
proved Airplane Flight Manual, the stopping 
distance for a Lockheed L-049 aircraft weigh- 
ing 78,700 lb. when landed on this runway 
is 2,300 ft. The remainder of the effective 
runway length is intended to provide a safety 

First Tire Marks 

First tire marks were found 3,450 ft. from 
the approach end of Runway 32. These 
marks were made by the tires of both the 
main landing gear and nose gear wheels, 
and their relation to each other indicated 
that the aircraft was skidding with the 
nose gear slightly to the left. Additional tire 
marks were found 200 ft. farther on. At 
approximately 3,730 ft. down the runway 
more tire marks were found. These marks 
indicated a slightly more pronounced skid 
and the be-' — ■' ‘ - • — “ — 

embankment, tire marks w 
Tire tracks made by the nose gear and 
the left main gear wheels crossed each 
other at a point where the aircraft entered 
Runway 23. The main gear tire marks crossed 
each other 70 ft. from the edge of the 
bank. All of the tire marks were merely a 
whitish discoloration on the runway sur- 
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Waste King Corp. Proposes Hydrofoil Ferry 


Hydrofoil ferry boat proposed by Waste King Corp.'s Technical Products Division would 
carry 93 passengers at a maximum speed of 44 kt. Interior would be similar to conven- 
tional air transports, with lightweight aircraft-type reclining scats. 


could not be flown out safely, the captain 
decided to make a left ground loop and 
called for full power on No. 4 engine. The 
flight engineer misunderstood this command 
and applied power to all four engines. 
When the aircraft did not respond as the 
captain wished, he glanced quickly at the 
control pedestal and, recognizing that all 
throttles were forward, quickly closed 
throttles one. two, and three. 

The aircraft then began the left turn but 
too late to remain within the airport boun- 

Eycwitnesses to the accident stated that 
the airplane touched down within or about 
the first third of the runway. An air traffic 
controller in the tower said that the ap- 
proach appeared to be normal. Several 
persons thought the airplane landed faster 
than this type airplane usually landed. All 
svcrc in agreement that there was no ap- 
parent deceleration of the aircraft in the 
early stages of the landing roll. One wit- 
ness said the aircraft was rolling on all 
three landing gears when 2,000 ft. down 
the runway. 

Three other aircraft were landed at the 
Kanawha County Airport near the time of 
this accident and when the weather con- 
ditions were similar. One. a scheduled air 
carrier flight, reported normal braking while 
the second, also an air carrier, reported 
poor braking. 

The third, a light airplane, experienced 
difficulty in braking. 

Braking Studied 

Investigation of this accident was ex- 
tended to the subject of decreased braking 
effectiveness because of wet runway surfaces. 
The National Aeronautics and Space Ad- 
ministration furnished the results of data 
compiled when tests were made using vari- 
ous runway surfaces and with varying de- 
grees of moisture on these surfaces. These 
tests indicated that it was possible under 
certain conditions of speed, weight, mois- 
ture. etc., for an aircraft to ride on the film 


of water (aquaplane) and for the aircraft's 
brakes to be completely ineffective when 

ANALYSIS AND CONCLUSIONS 

The Board lias determined that this air- 
craft did aquaplane throughout a portion 
of the landing roll. The white tire marks 
found on the runway arc the color of tire 
marks definitely associated with aquaplan- 
ing. The Board also believes that the ap- 
proach speed of the aircraft was faster 
than the recommended approach speed and 
that this extra speed was partially caused 
by the lowering of the landing flaps on 
the final approach. It is further believed 
that •although the aircraft was landed within 
the first third of the runway, under the 
conditions which existed, namely a wet run- 
way and without a headwind component, a 
landing should have been made closer to 
the approach end, in the interest of safety. 
Coupling these conditions with the first 
officer's failure to hear and comply with 
the captain’s order to raise flaps in order to 
put weight on the wheels, it is easy to 
understand why an early deceleration' was 
impossible. 

The above facts, however, are not the 
complete story. At some point in the land- 
ing roll the captain realized that something 
must be done immediately or the speed of 
the aircraft would take it over the embank- 
ment at the end of the runway. At that 
time he was faced with a real emergency 
and it does not seem in keeping with the 
gravity of the situation that he would dele- 
gate the handling of the power controls 
to the flight engineer. Recognizing that 
the power to delegate is discretionary with 
the captain, the Board nevertheless believes 
that in this instance this ivas not optimum 
procedure and that instead the handling of 
the throttles bv the captain may well have 
resulted in less disastrous results. It is 
interesting to note that since the accident 
the company has placed the prohibition on 
the lauding of all Constellation aircraft on 


Runway 32 unless the runway is dry and 
there is a headwind component. 

The Board determines that the probable 
cause of this accident was the pilot’s action 
of landing the aircraft too fast on the wet 
runway under conditions conducive to aqua- 
planing. making early deceleration impos- 
sible. An additional factor was the poor 
coordination of the crew throughout the 
approach and landing. 

By the Civil Aeronautics Board: 

Whitney Gh.uu.ano (Chairman) 
Cham Gurney (Vice Chairman) 

G. Joseph Minetti (Member) 
Alan S. Boyd (Member) 
SUPPLEMENTAL DATA 

The Civil Aeronautics Board was noti- 
fied of this accident on May 12, 1959, 
shortly after occurrence. An investigation 
was immediately initiated in accordance 
with the provisions of Title VII of the 
Civil Aviation Act of 1958. The Board 
ordered a public hearing which was held 
at Charleston, W. Va.. June 24-25, 1959. 

Capital Airlines. Inc., is a Delaware cor- 
poration with principal offices in Washing- 
ton, D. C. The company holds a current 
certificate of public convenience and neces- 
sity issued by the Civil Aeronautics Board 
to engage in the transportation bv air of 
persons, property, and mail. It also holds 
an air carrier operating certificate issued by 
the Federal Aviation Agencv. 

Capt. Richard Vincent Ohm. age 32. 
was employed by Capital Airlines on Feb. 
15. 1957. He was properly certificated and 
rated for the subject flight. Captain Ohm 
had a total piloting time of 4,966 hr. of 
which 408 had been as copilot on Constel- 
lations and 293 as captain on Constella- 
tions. His last physical examination was 
satisfactory and his rest period during the 
24 hr. preceding this flight had been 17 
hr. and 35 min. During the 30 days pre- 
ceding this accident he made six landings 
at the Kanawha County Airport. 

First Officer Charles Victor Spoth. age 
27, was employed by Capital Airlines in 
Feb. 1957. He was properly certificated 
and rated for the subject flight, and had 
822 hr. as Constellation copilot. His total 
piloting time was 2,321 hr. He also had 
been into Kanawha County Airport four 
times within the previous 30 days, and had 
21 lir. of rest during the 24 hr. preceding 
this flight. 

Flight Engineer John Howanski, age 39, 
was employed by Capital in June 1950. His 
total time as a flight engineer on Con- 
stellations was 6,830 hr. and lie was prop- 
erly certificated and rated. Mr. Howanski 
had had 17 hr. of rest during the 24 hr. 
preceding this flight. 

Hostesses Evelyn Viera and Nancy Mar- 
shall had satisfactorily completed the com- 
pany’s training courses, including those for 
emergency procedures. 

The aircraft was a Lockheed Constella- 
tion. model 49E-46, N 2735A, serial num- 
ber 1978. It had been purchased by Capital 
Airlines in Oct. 1954. At the time of the 
accident it had been operated a total of 
29,589 hr. All overhauls and inspections 
were current and maintenance had been 
kept current. Engines were Wright Cy- 
clone, model 3350BA-3. and propellers 
were Hamilton Standard, model 33E60. 
All powcrplant maintenance was satisfactory. 
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(Continued from page 23) 

Honors and Elections 

Capt. John Jay Ide. USNR, has been 
awarded the cross of Chevalier of tile Le- 
gion of Honor by the French government. 
For the last year Capt. Ide has been 
president of the Federation of French Alli- 
ances in the U. S. and is currently vice 
president of the Federation Aeronautiquc 
Internationale. 

William J. Tull, vice president of GPL 
Division of General Precision. Inc., has 
been awarded the Thurlow Navigation 
Award, the highest honor conferred for ad- 
vancing the science of navigation. In the 
Institute of Navigation for his work as the 
pioneer of dopplcr navigation . Also, the 
Institute of Navigation's first annual Samuel 
M. Burka Award was presented jointly to 
Norman V. Petersen, Leroy R. Hoover and 
Dr. Leonard Pode, the authors of a Northrop 
Corp. satellite rendezvous study. 

Dr. M. B. Hogan, manager-reliability en- 
gineering in General Electric's Heavy Mili- 
tary Electronics Department, has been 
elected to the rank of Fellow in the Ameri- 
can Society of Mechanical Engineers. 

Dr. Ira Dyer, a physicist with Bolt Beta- 
nek and Newman. Inc., has been awarded 
the Acoustical Society of America's Bien- 
nial Award for his "contributions to jet 
engine noise analysis and noisc-indnccd 
vibration as related to the performance of 
missiles and space vehicles." 

Changes 

Robert Powclson, assistant dircctor- 
Maulcr administration, Mauler weapons sys- 
tem department, Convair/ Pomona, Convair 
Division of General Dynamics Corp.. Po- 
mona. Calif., and F. Edward Hoggin, chief 
of Mauler system engineering. 

Dr. Emst H. Krause, head of Electronic 
Systems Operations, Aeronutronic. a divi- 
sion of Ford Motor Co., Newport Beach. 
Calif., and Dr. S. Dean Wanlass. general 
operations manager of Computer Products 

Frank E. Mamrol, chief engineer. Pia- 
secki Aircraft Corp., Philadelphia, Pa. 

Harry N. Belfort, plant manager. Avro 
Aircraft, Ltd., Toronto, Canada, and W. G. 
Eves, assistant plant manager. 

H. French Harris, managcr-Discovcrer 
and Samos satellite projects. Western De- 
velopment Labs.. Philco Corp., Palo Alto. 

Peter S. Given, manager-airborne prod- 
ucts, SKF Industries. Inc.. Philadelphia. Pa. 

George Fricdl. Jr., director of operations, 
Houston Fearless Division of Houston Fear- 
less Corp., Los Angeles, Calif. 

Guy J. Sanders, chief engineer. Sound 
Control Department. Metal Products Divi- 
sion, Koppcrs Company. Inc.. Baltimore. 

Col. John E. Watters (USA. ret.), engi- 
neering manager. Motorola's Western Mili- 
tary Electronics Center, Scottsdale, Ariz. 

Duncan B, Gardiner, manager-corporate 
engineering, Vickers, Inc., Division of 
Sperry Rand Corp., Detroit, Mich. 

Joseph C. Hyatt, manager-customer rela- 
tions, U. S. Science Corp., Los Angeles, 
Calif., a division of United Industrial Corp. 


for the mature scientist: 


A unique situation in 
advanced military systems 
...with RCA 


Now well into its second year, RCA’s Advanced Military 
Systems organization is deeply engrossed in developing 
new systems concepts that will satisfy military require- 
ments expected to arise later this decade. In its stimu- 
lating and challenging work, Advanced Military Sys- 
tems operates at the frontiers of knowledge in the 
physical sciences, mathematics, engineering, and mili- 
tary science, in order to develop advanced systems 
concepts applicable to such military areas as: 

Strategic Offense and Defense • Undersea Warfare • 
Limited Warfare • Energy Conversion • Space 

Members of the technical staff have no responsi- 
bility for administrative details, but rather are kept 
unencumbered for either purely creative work or giving 
guidance to program implementation. They are able to 
draw heavily on the most capable talents of other parts 
of RCA— particularly the operating divisions of Defense 
Electronic Products. 

Their offices are in a new air-conditioned building 
on the spacious grounds of the RCA David Sarnoff 
Research Center at Princeton, New Jersey— a world- 
famous community ideal for gracious living in a uni- 
versity atmosphere. 

At this time, AMS has a limited number of open- 
ings for mature scientists, engineers, and mathemati- 
cians who have attained recognition in their fields. If 
you have at least fifteen years of education and tech- 
nical experience beyond a bachelor’s degree in the areas 
mentioned above; if you are systems-oriented, and 
interested primarily in working with pencil, paper, and 
imagination, we should like to hear from you. 

Please write to: 

Dr. N. I. Korman, Director 
Advanced Military Systems, Dept. AM-IG 
RADIO CORPORATION OF AMERICA 
Princeton , New Jersey 


RADIO CORPORATION of AMERICA 




AVIATION WEEK, July 4, 


EMPLOYMENT OPPORTUNITIES 

SUPERVISOR 
SPACE SYSTEMS 
ANALYSIS 

~ i=r“ 

A “coh^fita“a^3"'S? ™ * Olw.t « 10% H MgM l> In 

— — *«» — ►*•** 

ot a stall ol analysts skilled in 

ENGINEERS 

neuvering requirements and guid- 

‘^1 K 

Sie n of hydraulic, pneumatic or mechanical aircraft 

Hill 


POSITIONS WANTED 

BSSiSs 

mranaaHM 

Afionio 8, Georgia 

LOCKHEED / GEORGIA 

limass 


FOR 

INFORMATION 

About Classified Advertising 

Contact The McGraw-Hill 
Office Nearest You 



t.r, Ar£?“ Airpor t? Ca»f TE-9-2 2 1 * 

1 llfsis 





Engineers with significant experience in any of the following 
areas can qualify for this unusual approach: 


Test Equipment 
Consoles 

Digital Data Transmission & 
Recording 

Power Generation & Transmission 
Digital & Analog Computing 


C-W Radars 
Feedback Control 
Airborne Transponders 
Microwave Communications 
Acquisition & Tracking 


Unique systems programs underway at the Defense Systems Department 
embody the engineering disciplines listed above. If you can contribute 
in any of these areas, you’ll have an opportunity to learn as many of the 
others as your abilities permit. Here’s how it works: 



I STEP 4 | , 



GENERAL^ ELECTRIC 


Northern Lights Office Building, Syracuse, New York 


EMPLOYMENT OPPORTUNITIES 


SEARCHLIGHT 

SECTION 


Two high-level 
openings for 
Propulsion Systems 
AERODYNAMICISTS 


The Transport Division of the Boeing Airplane Company has two out- 
standing openings for experienced Aerodynamicists for research in con- 
nection with future supersonic aircraft. These positions offer all the scope 
and challenge needed to realize your professional potential to the fullest. 
Assignments are on projects with long-range futures. Salaries from 
$12,000 to $17,000, depending on educational and experience back- 
grounds. 

The two Lead Engineer positions are: 

1. Airplane Performance Specialist 

The task of the group this engineer will lead is to explore the effect of 
propulsion system reaction on aircraft configuration and range, D.O.C.’s 
and initial aircraft costs. Objective of the group is to help define optimum 
choice of propulsion system for commercial as well as military air trans- 
portation systems. Requirements include an M.S. in Aero and six to ten 
years of experience in Aerodynamics and airplane performance in subsonic 
and supersonic flight regions. 

2. Aerodynamic Configuration Specialist 

Duties here include drag analysis of nacelles and bodies in the presence of 
wings, and to assist in configuration of wings, bodies and nacelles to obtain 
optimum airplane configuration. Specific emphasis is placed in choice and 
arrangement of propulsion system. Requirements include M.S. in Aero, 
plus six to ten years of experience in high-speed aerodynamics. 

Drop a note today to: 

Mr. William H. Cook, Chief of Technical Staff 
Department 9AA, Transport Division 
Boeing Airplane Company, Renton, Washington 
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LETTERS 


Recon Photographs 

In regard to the special report entitled 
"Ground, Air Planning Accelerate RF- 
1 01 C Scramble Rate” (AW June 1 3. p. 
54 ) , it was very encouraging to read of the 
operational proficiency of our USAFE. 

In consideration of the very excellent 
photograph of the hydroelectric installation 
taken by Capt. Yeager in the RF-101, an 
interesting question is raised from the 
tactical point of view. Let us quickly re- 
view the flight parameters involved in Capt. 
Yeager's photograph: altitude — 500 ft.; 
velocity — 290 kt.; camera focal length — 
6 in.; installation — left oblique at 30 deg. 
depression angle. The question then con- 
cerns the combination of the first two para- 
meters listed above: what kind of survival 
rate can we expect from a 101 literally 
traveling on the deck when only flying at 
the throttled down speed of 290 kt.? Also, 
why should this excellent aircraft be limited 
to a velocity less than one half of its 
capability- at this altitude? (Capt. Jcager 
had to throttle back to slower than usual 

In answer to the above question, it 
would appear that the aircraft's perform- 
ance is markedly limited by its recon- 
naissance equipment. 

There are a number of cameras, such as 
the KA-30, available today that arc capable 
of taking the same picture as Capt. Yeager's 
at velocities of over one thousand knots! 
(If the aircraft could fly that fast 3t 500 ft.) 

Certainly then, from the tactical view- 
point, photographs taken at Mach 1 speeds 
or greater while on the deck would be 
much more realistic for training and ab- 
solutely necessary should the big button be 

James R. Dunn 
Manager, Service Engineering 
Chicago Aerial Industries. Inc. 
Melrose Park, III. 

Cuban Flights 

I subscribe to Aviation Week and have 
been reading your magazine for over eight 
years. In my opinion, it is the best in- 
formed source in the field of aeronautics 
in this country. 

On the article under the title "FAA 
Warns Airlines on Flights Near Cuba" 
(AW June 13, p. 40) you reported a news 
item which at the time had enough in- 
terest behind it to justify printing it. How- 
ever, the explanations and accounts behind 
the story as given by a Mr. Eduardo J. 
Whitehouse should not be included in 
your reputable magazine. 

These days we sec on newspapers, 
magazines, television programs and other 
means of communications how these head- 
line hunters come up with these incredible 

Magazines and newspapers that thrive 
on sensationalism grab these accounts and 
promote the men that conceived them to 
the level of decent citizens. Their past 
in Cuba which incidentally does not go 
more than two years back, does not seem to 
matter any more. I assume that you have 
read that Mr. Whitchouse's testimony was 
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later disregarded completely by the agency 
that was investigating it. It seems that 
his testimony had so many discrepancies 
that it was just impossible to take it 
seriously. At the risk of being repetitious, let 
me say again that Aviation Week is an ex- 
cellent scientific magazine and you should 
not lower yourself to printing reports of 
these unscrupulous politicians. Keep your 
standards high! 

Robert Valdes 

Cocoa Beach, Fla. 

(Aviation Week ran this story to re- 
port the actual fact that the Federal Avia- 
tion Agency had advised U. S. carriers 
against instrument flying in the area of 
Cuba as a result of testimony given a 
Senate subcommittee by Eduardo White- 
house. Only those statements in White- 
house's volunteered testimony which 
prompted the FAA action were used in 
the article; other items were omitted alter 
thorough checking bv Aviation Week. 
—Ed. 


Jet Parts Prices 

How well your article "TWA Scores 
Jet Airliner Parts Pricing" (AW June 13, 
p. 47) proves that the saving “You get 
what you pay for" sometimes is not quite 

However, I can t help wondering if pos- 
sibly the airlines' purchasing departments 
are remiss in permitting such a situation 
to exist, especially at tunes of a buyers' 

Peter C. Baciiner 
Westwood, N. J. 

Your article "TWA Scores Jet Airliner 
Parts Pricing" in the June 13 issue (p. 
47), points up a problem which also 
plagues the military services, namely, the 
high cost of spare parts. 

Some items arc extremely costly by 
nature of their complexity and the engi- 
neering involved. Other exceedingly simple 
items are also priced at nnbclicveable levels, 
and one hears vague muttcrings about rc- 
liabilitv and safetv by wav of justification. 

I am certain that TWA sees no way in 
which a SI 22 toilet seat will make their 
airliner safer or more reliable, but that 
same sum spent on some other component 
might have been just what was needed to 
produce a safer airplane. 

One finds a modern airplane jammed 
full of items which have not been made 
more reliable by an artificially high price 
tag. This can lead to the conclusion that 
an ordinary power lawn mower (which is 
really quite a complex item) produced by 
an aircraft company would probably sell 
for over a thousand dollars, yet would not 
necessarily be more reliable. 


Airplanes occasionally feature extremely 
reliable equipment, though; the GE turbo- 
supercharger regulator on the AJ-2 Savage 
was such an item. Obsolete now, but 
orchids to the engineers who designed that 
ray of sunshine for an otherwise Stormy- 

Electronic equipment cost and reliability 
(p. 87, same issue) is another problem. 
History is against the “AGREE" (elec- 
tronic reliability) people, since even 
nature's own "two tube transmitter" after 
millions of years of development is still 
costly and not particularly reliable. I wish 
them the best of luck. 

Realistic design and pricing of aero- 
nautical and space items will do much 
to improve the military posture of this 
country. A $122 toilet seat is not a 
particularly effective deterrent weapon. 

Robert H. Belter 
LCDR, USN 
Monterey, Calif. 

Manpower Waste 

Saving our country — without the B-70? 

Having previously laid himself open to be- 
ing compared with an ostrich with his head 
in the sand by stating that there was no 
race for space — after the United States had 
lost same — the apparently confused, "Con- 
cerned Citizen" from Long Island (AW 
June 20, p. 366) now "kills” the inevitable 
production program for the B-70 Mach 3 
aircraft by a statement of his, mixed among 
numerous platitudes. 

His letter indicating the relatively non- 
wastefulness of the Navy is inept. My ex- 
perience — from coast to coast twice — in air- 
craft engineering since 1940 emphasizes that 
the three services arc equally wasteful — 
cxpecially of engineering manpower. 

Carl Heyl, Encineer 
Stamford, Conn. 

SAC Alerts 

Re: Letter "SAC's Dutv," issue of May 
30 (p. 104). 

If SAC aircraft commander Lambert of 
Orlando does not like spending one-third 
of his young life on alert then perhaps lie 
would like to join me in leaving SAC? As 
a combat-ready B-47 copilot I find mvself 
ensnared in the jaws of an organization 
which has such a great percentage of its 
aircraft on alert that it not onlv cannot 
provide enough flying time to maintain 
proficiency, but it further assigns me to 
alert one week in every three. A few hours 
per month spent reading checklists from 
the back seat of a B-47 does not, in my 
humble Century series-bred opinion, con- 
stitute satisfactory flying anyway. Since the 
Air Force had no qualms about mal-assign- 
ing me into the back seat of a multi-engine 
plane from F-lOOs, then I shall have no 
qualms whatever about leaving the Air 
Force as soon as I possibly can. Does any- 
one anywhere in the world desire the serv- 
ice^ of a brash fighter jock turned checklist 

1/Lt. Dennis K. McDaniel 
368th Bomb Squadron 
MacDill AFB, Fla. 
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There’ ve been some 


CHANGES.... 

A new name am? a new organization have been estalilisheil for a well known 

Hell Airerall s military anil government products operations, fnunilcil 25 
years ago. now lorm the new Hell Aerospace Corporation, a wholly-owned au- 
tonomnus subsidiary of Textron Inc. 

Raeli division of Hell Aerospace lakes on new breadth under this new 
arrangement ... new rapacity for research and development, new operational 
stability and new resources with which to work efficiently and economical lv with 
civilian and niililarv eonlraelors. 

Bell Aerospace has slrengthened ils management and improved its pro- 
duction capabilities while retaining the scientific and technical personnel and 
facilities of the three former Hell Aircraft defense operations. These divisions, 
each prominent in ils own right, are; 

Bell Aerosystems Company (Formerly Hell Aircraft’s Niagara 
Frontier Division), Buffalo, New York, a recognized leader in the 
diversified fields id' rocket propulsion, avionics, aircraft and space 
techniques and systems. 

Bell Helicopter Company, (Formerly Hell Helicopter Corporation) 

Fori Worth. Texas pioneer developer and one of the world's largest 
producers of rotary wing aircraft. 

Hydraulic Research and Manufacturing Company, Burbank, 
California, outstanding designer and builder of electro-hydraulic 
servo control systems and valves for advanced aircraft, missiles 
and satellite projects. 

BELL AEROSPACE CORPORATION 


BUFFALO, NEW YORK 
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